Sogrctifng PAJ 



http://wvw1jpdljpo,gojp/PA1/result/detail/main/wAAAa03627DA413l09l83Pl.ht^ 



PATENT ABSTRACTS OF JAPAN 

(1 DPublication number : 2001-109183 
(43)Date of publication of application : 20.04.2001 


(51)IntCI. 


G03G 7/00 






G03G 13/00 






G03G 15/00 






G03G 21/00 




(21) Application number : 

(22) Date of filing: 


11-281812 (71)Applicant : 
01.10.1999 (72)Inventor : 


MINOLTA CO LTD 

KURITA TAKAHARU 
MIZUNO HIROSHI 
MATSUURA MASAHIKO 
MIYAMOTO HIDETOSHI 
AMARIGOME KISHO 
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IMAGE FORMING DEVICE AND IMAGE RECEIVING SHEET 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a non-f»xing type image 
forming method in which an image is formed by holding a toner image 
so as to be separated and removed from the image receiving sheet 
and toner or/and the image receiving sheet are reused froni the image 
receiving sheet on which the toner image is formed to provide, an 
image forming material reusing method, an image forming method, an 
image forming device and an image receiving sheet. 
SOLUTION: The image is formed on the image receiving sheet S. The 
image receiving sheet having an uneven surface s2* on which 
successive groove-like recesses R to receive the toner are regularly 
formed is adopted as the image receiving sheet, and the toner image is 
formed by removably sticking the toner T to the recess R of the 
uneven surface of the image receiving sheet, and the toner stuck to 
the recess is protected by a projected line part P along the successive 
groove-like recess, so that a stuck toner image is obtained as a 
formed image. The formation surface of the toner image may be 
covered with a protective sheet so as to be peeled. The toner is 
separated and removed fV'om the image receiving sheet, and the image 
receiving sheet after removing the toner or/and the toner removed are 
reused. 
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TITLE OF THE INVENTION 

Image Forming Method^ Image Forming Apparatus, Toner 
Removing Device and Image Receiving Sheet 



5 The invention is based on patent application No. 11- 

281812 Pat- filed in Japan, the contents of which are hereby 
incorporated by reference. 

BACKGROUND OF THE INVENTION 

Field of the Invention 
10 The present invention relates to an image forming method 

of a non-fixing type for forming a toner image on an image 
receiving sheet as well as a method of reusing an image 
formation material (an image receiving sheet, toner and/or the 
like), and also relates to an image forming apparatus and an 
15 image receiving sheet which are used for the above methods. 
Description of the Background Art 

Various image forming methods have been employed for 
forming toner images on image receiving sheets. An 
electrophotographic image forming method is a typical one 
20 among these methods. 

According to the electrophotographic image formation, an 
electrostatic latent image carrier such as a photosensitive 
member is charged to a predetermined potential, and image 
exposure is effected on the charged region to form an 
25 electrostatic latent image according to original image 



information- Then^ the electrostatic latent image thus formed 
is developed into a visible toner image with developer. The 
visible toner image is finally transferred onto the image 
receiving sheet, and is fixed thereto. 
5 Apart from the above, the image forming method of a 

direct recording type has been proposed. According to this 
type, the electrostatic latent image is not formed, and the 
toner is directly adhered onto the image receiving sheet to 
form the toner image in accordance with the original image 
10 information, and is fixed. Alternatively, the toner image may 
be directly formed on an intermediate transfer member in a 
similar manner. The image thus formed is then transferred and 
fixed onto the image receiving sheet. 

In either of the above types, the conventional image 
15 forming method uses the toner which can be fixed onto the 

image receiving sheet. As a typical example of such developer, 
toner of a hot-melting type, which is formed of pigment or dye 
dispersed and mixed into thermoplastic resin, may be used. 
The toner image formed of the toner of such a hot- 
20 melting type is finally melted by the heat applied from a heat 
roller, infrared ray irradiating device, or the like, and is 
fixed onto the image receiving sheet made of paper, plastics 
or the like. If necessary, a pressure is applied during the 
heating. 

25 The toner fixed onto the image receiving sheet cannot be 

separated from the image receiving sheet without difficulty, 
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and therefore reuse of the toner and image receiving sheet is 
difficult. Accordingly, the image receiving sheet having the 
toner image fixed thereto will be disposed when it becomes 
unnecessary. 

5 According to progress of the information technology in 

recent days, large amounts of toner and image receiving sheets 
have been used, and the energy required for the production of 
them as well as a carbon dioxide gas discharged thereby have 

been increasing. 

Lo As a method of separating the toner from the transfer 

sheet (image receiving sheet) for reusing transfer sheets 
carrying toner images fixed thereto, a deinking method which 
uses an aqueous solution of, e.g., a surface active agent has 
been know. However, this requires a large amount of energy for 

15 removing water permeated into paper, and the removed toner 
cannot be reused because it is in the solidified form after 
melting . 

For overcoming the above problems, another manner is 
already proposed for reusing the jLmage receiving sheet and the 

20 toner. In this manner, minute projections are formed and 

dispersed on a surface of the image receiving sheet. The toner 
image is transferred onto the irregular surface of the image 
receiving sheet, and is fixed by a pressure for forming the 
image. The toner forming the image is separated from the 

25 image receiving sheet in a mechanical manner for reusing the 
image receiving sheet and the toner. 
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According to the above image forming method and the 
image receiving sheet, however, the image receiving sheet is 
handled after the image formation while keeping the toner 
adhered onto the minute projections on the image receiving 
5 sheet. Although the toner adhered to the projections is fixed 
thereto by the pressing processing after the transfer of the 
toner image onto the image receiving sheet, the toner must be 
fixed to the projections only to an extent which allows 
mechanical removable of the toner from the image receiving 

10 sheet in a later processing. Accordingly, when the sheet 
carrying the image comes into contact with a finger or the 
like, or is laid over another image receiving sheet or the 
like, the toner on the projections may adhere onto the finger, 
the rear surface of the sheet or the like, and thereby smear 

15 them. 

Since each of the minute projections formed on the JLmage 
receiving sheet has an independent point-like form, and 
therefore is liable to be bent or deformed by an external 
force. Further, projected portions, which are present on an 

20 object in contact with the image receiving sheet, are liable 
to be located between the projections of the image receiving 
sheet. This disturbs the toner image, and thus prevents 
sufficient protection of the toner image. 

Accordingly, the image forming method and the image 

25 receiving sheet described above cannot be practically used 
without difficulty. 
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SUMMARY OF THE INVENTION 

Accordingly^ an object of the invention is to provide an 
image forming method for forming a toner image on an image 
receiving sheet, and particularly the image forming method of 
5 a non-fixing type, in which the toner image is not fixed to 
the image receiving sheet in contrast to the prior art, the 
toner image is held for image formation on the image receiving 
sheet in such a state that allows separation and removal, and 
thereby allows reuse of the toner removed from the image 

10 receiving sheet already subjected to the toner image formation 
and/or the image receiving sheet. 

Another object of the invention is to provide a non- 
fixing image forming method which can be practically used, and 
more particularly, the non- fixing image forming method, which 

15 can form a toner image in such a manner that the toner image 
is protected and smearing of a finger or the like in contact 
with the image receiving sheet is suppressed during ordinary 
handling of the image receiving sheets (e.g., when viewing the 
image formed on the sheet, and/or overlaying the sheets for 

20 arrangement or the like after the image formation). 

Still another object of the invention is to provide a 
method of reusing an image formation material, which allows 
separation and removal of toner from an image receiving sheet 
carrying a toner image, and allows reuse of at least one of 

25 the image formation materials such as toner and image 
receiving sheet. 



Yet another object of the invention is to provide an 
image forming apparatus of a non-fixing type^ which can be 
practically used for the image forming method and the image 
formation material reusing method according to the invention. 
5 Further another object of the invention is to provide a 

toner removing device for separating and removing toner from 
an image receiving sheet, on which a toner image is formed by 
the image forming method according to the invention • 

A further object of the invention is to provide an image 
10 receiving sheet, which is suitable to the image forming method 
and the image formation material reusing method according to 
the invention. 

For achieving the above objects, the inventors have made 
a study to find the following facts. 

15 (1) For forming a toner image, such an image receiving 

sheet may have an irregular surface provided with a large 
number of concavities for receiving or accommodating toner, 
and the toner may be removably adhered to the concavities of 
the irregular surface of the image receiving sheet. 

20 (2) The toner adhered to the concavities of the 

irregular surface of the image receiving sheet may be 
protected from an external force by convexities of the 
irregular surface. These concavities may have continuous 
groove-like forms so that continuous convexities or ridges 

25 extending along the continuous groove-like concavities may 
protect the toner. Thereby, the toner in the concavities can 



be sufficiently protected during ordinary handling of the 
image receiving sheet carrying the image, and the toner image, 
which is not subjected to a conventional fixing, can be 
maintained as long as a particular toner removing action is 
5 not effected thereto • 

(3) The toner adhered to tops of the ridges of the 
irregular surface of the image receiving sheet can be 
intensively removed after the toner is adhered to the 
concavities of the irregular surface of the image receiving 

10 sheet. 

(4) After the toner image was formed on the image 
receiving sheet, the image receiving sheet and/or the like can 
be reused by separating and removing the toner from the image 
receiving sheet. This can be easily performed because the 

15 toner is removably adhered to the sheet. 

(5) The image receiving sheet may be covered with a 
protective sheet for further reliably protecting the toner 
image, and for further reliably suppressing smearing of a hand 
or finger with toner on the image receiving sheet. 

20 Based on the above findings, the invention provides an 

image forming method which allows reusing of an image 
formation material, and also provides an image forming 
apparatus, a toner removing device and an image receiving 
sheet used for implementing the above method. These are as 
25 follows: 

(1) Image Forming Method 
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An image forming method including the steps of : 
supplying to a printing device an image receiving sheet 
having an irregular surface provided with a large number of 
continuous groove-like concavities for receiving toner; and 
5 adhering removably a toner image corresponding to an 

original image to the continuous groove-like concavities of 
the image receiving sheet by the printing device • 
(2) Image Forming Apparatus 

(a) An image forming apparatus including: 

10 a device for supplying an image receiving sheet having 

an irregular surface provided with a large number of 
continuous groove-like concavities for receiving toner; and 

a printing device for removably adhering a toner image 
corresponding to an original image to the continuous groove- 

15 like concavities of the image receiving sheet supplied from 
the image receiving sheet supply device. 

(b) An image forming apparatus including: 

a device for supplying an image receiving sheet having 
an irregular surface provided with a large number of 
20 continuous groove-like concavities for receiving toner; 

a toner separating device for separating and removing 
the toner from the image receiving sheet supplied from the 
image receiving sheet supply device; and 

a printing device for removably adhering a toner image 
25 corresponding to an original image to the continuous groove- 
like concavities of the image receiving sheet supplied through 



the toner separating device. 

(3) Toner Removing Device 

A toner removing device including: 

a device for supplying an image receiving sheet having 
5 an irregular surface provided with a large number of 

continuous groove-like concavities for receiving toner; and 
a toner separating device for separating and removing 
the toner from the image receiving sheet supplied from the 
image receiving sheet supply device. 
10 (4) Image Receiving Sheet 

An image receiving sheet for forming a toner image by 
removably adhering toner, having an irregular surface provided 
with a large number of continuous groove-like concavities for 
receiving the toner, wherein the toner image can be formed by 
15 removably adhering the toner to the continuous groove- like 

concavities, and ridges extending along the continuous groove- 
like concavities can protect the toner adhered to the 
continuous groove-like concavities . 

The foregoing and other objects, features, aspects and 
20 advantages of the present invention will become more apparent 
from the following detailed description of the present 
invention when taken in conjunction with the accompanying 
drawings . 

BRIEF DESCRIPTION OF THE DRAWINGS 

25 Fig. 1 shows a schematic structure of an example of an 

image forming apparatus for implementing a non-fixing image 



forming method and an image formation material reusing method 
according to the invention; 

Fig. 2(A) shows a nip distance of a sheet feed roller 
pair. Fig. 2(B) shows the sheet feed roller pair utilized in a 
ridge toner removing device, and Fig. 2(C) shows an example of 
a structure using a transfer roller as a transfer device; 

Fig. 3 shows a schematic structure of another example of 
the image forming apparatus for implementing the non-fixing 
image forming method and the image formation material reusing 
method according to the invention; 

Fig. 4A shows a schematic structure of further another 
example of the image forming apparatus for implementing the 
non- fixing image forming method and the image formation 
material reusing method according to the invention, and Fig. 
4B shows, on an enlarged scale, a toner separating portion 
utilizing air suction; 

Fig. 5(A) shows a schematic structure of further another 
example of the image forming apparatus for implementing the 
non-fixing image forming method and the image formation 
material reusing method according to the invention, and Fig. 
5(B) is a perspective view of a ridge cleaning roller shown in 
Fig. 5(A), and Fig. 5(C) is a fragmentary cross section of the 
ridge cleaning roller; 

Fig. 6(A) shows a schematic structure of further another 
example of the image forming apparatus for implementing the 
non-fixing image forming method and the image formation 
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material reusing method according to the invention, and Fig. 
6(B) is a cross section of the ridge cleaning roller shown in 
Fig. 6(A); 

Fig. 7(A) shows a schematic structure of further another 
5 example of the image forming apparatus for implementing the 
non-fixing image forming method and the image formation 
material reusing method according to the invention, and Fig. 
7(B) is a fragmentary cross section of the ridge cleaning 
roller shown in Fig. 7(A); 
10 Fig. 8 shows a schematic structure of further another 

example of the image forming apparatus for implementing the 
non-fixing image forming method and the image formation 
material reusing method according to the invention; 

Fig. 9 shows a schematic structure of further another 
15 example of the image forming apparatus for implementing the 
non-fixing image forming method and the image formation 
material reusing method according to the invention; 

Figs. 10 shows a schematic structure of further another 
example of the image forming apparatus for implementing the 
20 non-fixing image forming method and the image formation 
material reusing method according to the invention; 

Figs. 11 shows a schematic structure of further another 
example of the image forming apparatus for implementing the 
non-fixing image forming method and the image formation 
25 material reusing method according to the invention; 

Figs. 12(A) - 12(F) show patterns of irregularities of 
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the image receiving sheets^ respectively, and Fig. 12(G) is a 
cross section showing, on an enlarged scale, the image 
receiving sheet; 

Fig. 13(A) is a cross section of the image receiving 
5 sheet provided with ridges projected in an inclined direction. 
Fig. 13(B) shows a state of the ridges of the sheet deformed 
by an external force applied by a finger, and Fig. 13(C) shows 
by way of example a manner of opening the continuous groove- 
like concavities on the sheet for the toner image formation; 
10 and 

Fig. 14(A) is a cross section of the image receiving 
sheet having an image formation surface covered with a 
transparent protective sheet. Fig. 14(B) is a cross section of 
the image receiving sheet having the image formation surface 
15 covered with an opaque protective sheet. Fig. 14(C) is a cross 
section of the image receiving sheets having the image 
formation surfaces opposed together and covered with a common 
protective sheet; Fig. 14(D) is a side view showing a foldable 
continuous image receiving sheet covered with the protective 
20 sheet, and Fig. 14(E) is a side view showing the continuous 

transparent image receiving sheet arranged in a book- like form 
and having image forming surfaces neighboring to each other 
and covered with the opaque protective sheet. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

25 (1) Image Forming Method 

An image forming method including the steps of: 
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supplying to a printing device an image receiving sheet 
having an irregular surface provided with a large number of 
continuous groove-like concavities for receiving toner; and 
adhering removably a toner image corresponding to an 
original image to the continuous groove-like concavities of 
the image receiving sheet by the printing device • 

According to the image forming method described above, 
the image receiving sheet having the irregular surface, which 
is provided with the many continuous groove-like concavities 
for receiving the toner, is used as the sheet for image 
formation, and the toner is removably adhered to the 
continuous groove-like concavities of the irregular surface of 
the image receiving sheet for forming the toner image. The 
toner which is adhered to the continuous groove- like 
concavities is protected by the ridges extending along the 
continuous groove-like concavities • 

Accordingly, the toner image thus formed is sufficiently 
protected by the ridges in spite of the fact that the toner 
image is merely adhered to the image receiving sheet, and is 
not subjected to fixing, e.g., by heating which is performed 
in a conventional image forming method. This is because the 
ridges extend along the continuous groove-like concavities, 
and thereby have a resistance against deformation such as 
bending. Further, even if the ridges are deformed, e.g., into 
an inclined form by an external force, the ridges thus 
deformed can cover the toner in the concavities because they 
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extend along the groove • Therefore^ the toner in the 
continuous groove-like concavities can be sufficiently 
protected, and the required state of the toner image can be 
maintained, unless an especially large external force or toner 
5 removing action is applied thereto. A relatively small 

external force may be applied to the toner image when two or 
more image receiving sheets come into contact with each other, 
and/or when the image receiving sheet is touched with a hand 
or finger. These contact and/or touch occur when one views the 
10 toner image on the image receiving sheet, stores the image 

receiving sheets or merely moving the image receiving sheets. 
However, such a relatively small external force does not cause 
disadvantages such as remarkable disturbance of the toner 
image and/or adhesion of the toner onto the rear side surface 
15 of the upper image receiving sheet. 

Further, the toner adhered onto the image receiving 
sheet is removable, and therefore can be separated from the 
image receiving sheet. Since the toner forming the toner image 
adheres to the continuous groove-like concavities, it can be 
20 easily and sufficiently removed, e.g., by sweeping out the 
toner along the groove-like concavities with a mechanical 
device such as a brush device- The toner thus separated and 
removed can be reused, and /or the image receiving sheet from 
which the toner is removed can also be reused. 
25 The image forming method described above does not 

require toner which can be, for example, thermally meltable 
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and thus allows thermal fixing^ although it can use the toner 
allowing the fixing. Accordingly^ the toner made of hard 
material can be used so that the deformation, wearing and 
melting of the toner can be suppressed, and the lifetime 
5 thereof can be increased. 

For forming the toner image on the image receiving 
sheet, this image forming method can employ a conventional 
manner such as an electrophotographic manner utilizing an 
electrostatic latent image or a direct recording manner 
10 already described. 

In any one of the foregoing cases, the toner may be 
chargeable toner (i.e., chargeable non-magnetic toner or 
chargeable magnetic toner) , and formation of the toner image 
on the image receiving sheet can be performed by 
15 electrostatically adhering the toner to the continuous groove- 
like concavities of the irregular surface of the image 
receiving sheet. 

If the chargeable toner is used, an electrostatic force 
can be utilized for separating and removing the toner from the 
20 image receiving sheet for the purpose of reusing the sheet 

and/or the like. If the chargeable magnetic toner is used, the 
electrostatic and magnetic forces can be utilized for easily 
and reliably separating and removing the toner from the image 
receiving sheet. 

25 When the toner image is formed on the image receiving 

sheet, the toner may also adhere to top portions of the ridges 
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of the irregular surface of the image receiving sheet • 
However, such toner can be removed from the tops without 
difficulty, if necessary. 

If the chargeable toner is used, the ridges of the 
5 irregular surface of the image receiving sheet may be charged 
to have the same polarity as the toner so that the toner 
adhered onto the top portions of the ridges can be easily 
separated and removed. 

The toner which adhered onto the top portions of the 
10 ridges of the irregular surface of the image receiving sheet 
in the toner image forming operation can be removed by a ridge 
cleaning rotary member, which carries local electrostatic 
fields and/or local magnetostatic fields dispersed in a fine 
pattern on the surface, and can be located into contact with 
15 or close to the ridges for attracting and removing the toner 
on the ridges to the cleaning rotary member. 

If the above ridge cleaning rotary member is employed, 
the ridge cleaning rotary member carrying the local 
electrostatic fields and/or local magnetostatic fields 
20 dispersed in the fine pattern on the surface is located in 
contact with or close to the ridges for attracting and 
removing the toner, which is adhered onto the ridges, onto the 
cleaning rotary member. This operation is performed depending 
on whether the toner is the chargeable type or chargeable 
25 magnetic type. 

For example, the toner may be the chargeable toner, and 
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the toner image is formed on the image receiving sheet by 
electrostatically adhering the toner to the continuous groove- 
like concavities of the irregular surface of the image 
receiving sheet. In this case, the ridge cleaning rotary 
5 member may be configured to form on its surface the local 
electrostatic fields, of which polarity is opposite to the 
chargeable polarity of the toner adhered to the ridges of the 
irregular surface of the image receiving sheet, in the fine 
pattern. 

10 Further, the toner may be the chargeable magnetic toner, 

and the toner image is formed on the image receiving sheet by 
electrostatically adhering the toner to the continuous groove- 
like concavities of the irregular surface of the image 
receiving sheet. In this case, the ridge cleaning rotary 

15 member may be configured to form on its surface the local 

electrostatic fields and the local magnetostatic fields in the 
fine pattern. 

Even in the case where the chargeable magnetic toner is 
used, the ridge cleaning rotary member may be configured to 

20 form on its surface the local electrostatic fields, of which 
polarity is opposite to the chargeable polarity of the toner 
adhered to the ridges of the irregular surface of the image 
receiving sheet, in the fine pattern. It is possible to use 
the ridge cleaning rotary member carrying on its surface both 

25 the local electrostatic fields in the fine pattern and the 
local magnetostatic fields in the fine pattern. It is also 
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possible to use both the ridge cleaning rotary member carrying 
on its surface the local electrostatic fields in the fine 
pattern and the ridge cleaning rotary member carrying on its 
surface the local magnetostatic fields in the fine pattern. 
5 If the local electrostatic fields or the local 

magnetostatic fields were excessively large, the ridge 
cleaning rotary member would attract the toner even from the 
continuous groove-like concavities of the irregular surface of 
the image receiving sheet- Therefore, the electrostatic and 
10 magnetostatic fields are formed in the fine patterns, 

respectively. The fine pattern depends on the toner attracting 
force of the electric field or magnetic field, and is 
determined to have configurations and sizes which allow, 
attraction of the toner from the top portions of the ridges of 
15 the irregular surface of the image receiving sheet, but do not 
allow (or hardly allows) attraction of the toner in the 
continuous groove-like concavities- 

The specific patterns of the local electrostatic fields 
and the local magnetostatic fields are not particularly 
20 restricted. For example, the pattern may be a stripe pattern 
formed of parallel stripes or the like, or formed of parallel 
and neighboring stripes or the like- Also, the pattern may be 
in a dispersed spot pattern formed of many spots or dots 
neighboring to each other- 
25 The ridge cleaning rotary member may be formed of a 

ridge cleaning roller, a ridge cleaning endless rotary belt or 
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-the like. 

In the image forming method, the toner receiving 
concavities of the image receiving sheet form the continuous 
groove-like concavities. It is preferable that these 
5 continuous groove-like concavities are regularly arranged, and 
each has a width two or more times larger than an average 
particle diameter of the toner, as will also be described 
later in connection with the image receiving sheet. 

It is preferable that these continuous groove-like 
10 concavities are regularly arranged, and each has a width of 20 
^m - 500 ^m and a depth of 20 ^m - 100 /jm. 

Each ridge extending along the continuous groove-like 
concavity preferably has a width of 1/50 - 1/2 of the width of 
the continuous groove-like concavity. 
15 The image formation surface of the image receiving sheet 

may be covered with a peelable protective sheet after forming 
the toner image on the image receiving sheet by the printing 
device. If the protective sheet is to be employed, and the 
toner is to be removed from the top portions of the ridges of 
20 the image receiving sheet, the image formation surface of the 
image receiving sheet is covered with the peelable protective 
sheet after removing the toner adhered to the top portions of 
the ridges. 

If necessary, the toner may be separated and removed 
25 from the image receiving sheet prior to the step of adhering 
the toner image onto the image receiving sheet by the printing 
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device. In this case, the peelable protective sheet covering 
the image receiving sheet is peeled off prior to the formation 
of the toner image. 

The protective sheet may be a light-reflecting sheet if 
5 the image receiving sheet is transparent. If the image 

receiving sheet is opaque, a transparent sheet is employed as 
the protective sheet. In either case, the image can be viewed 
from the side of the transparent sheet. 

(2) Image Forming Material Reusing Method 
10 According to an image formation material reusing method, 

the toner is separated and removed by toner separating 
processing from the image receiving sheet carrying the image 
formed by the foregoing image forming method, and the image 
receiving sheet subjected to the toner removal and/or the 
15 separated toner are reused. 

If the image was formed on the image receiving sheet by 
the image forming method using the protective sheet, the 
protective sheet is peeled off, and then the toner separating 
processing is performed to separate and remove the toner from 
20 the image receiving sheet. The protective sheet which was 
peeled off may also be reused. 

This image formation material reusing method is executed 
for an image receiving sheet, which has the irregular surface 
provided with a largfe number of continuous groove-like 
25 concavities, and carries a toner image formed by removably 
adhering the toner to the continuous groove-like concavities 
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according to the non- fixing image forming method described 
above. The above image receiving sheet may have an image 
formation surface protected by a protective sheet. More 
specifically, the method is executed for the image receiving 
5 sheet, which is not subjected to conventional toner image 

fixing processing utilizing heat and/or pressure, and carries 
the toner image merely adhered thereto. The image formation 
surface of the image receiving sheet may be merely covered by 
the peelable protective sheet. Accordingly, the toner can be 
10 separated and removed from the image receiving sheet or from 
the image receiving sheet from which the protective sheet is 
peeled off. 

The image receiving sheet, from which the toner is 
removed, and/or the removed toner can be reused. If the 

15 protective sheet is employed, an appropriate separating and 

removing method utilizing, e.g., vacuum suction, electrostatic 
attraction or a separating claw is executed to separate the 
protective sheet from the image receiving sheet before 
removing the toner, and at least one of the separated 

20 protective sheet, the image receiving sheet from which the 

toner is removed, and the removed toner can be reused. In this 
manner, a required energy and a required resource are reduced. 

The toner separating processing for separating and 
removing the toner from the image receiving sheet may be 

25 performed by utilizing at least a mechanical force, although 
not restricted thereto. 
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For example, the separating processing using the 
mechanical force is performed by at least a brush device for 
scrubbing the image formation surface of the image receiving 
sheet. 

5 Since the portion of the image receiving sheet holding 

the toner is formed of the continuous groove-like concavities, 
the toner can be removed from the continuous groove-like 
concavities by the brush device scrubbing and sweeping the 
image formation surface of the image receiving sheet along the 

10 continuous groove-like concavities. The brush device may 
include a fiber brush formed of fibers, or may include a 
magnetic brush formed of magnetic particles collected by a 
magnetic force. A combination of these brushes may be 
employed. Typically, the magnetic brush (magnetic brush 

15 roller) may include a magnet disposed within a roll, and 
magnetic particles are shaped into fiber-like forms, which 
project on the roll surface, owing to relative rotation 
between the roll and the magnet. 

The brush device can be brought into contact with the 

20 image formation surface for scrubbing by relatively moving the 
image receiving sheet and the brush device. For example, the 
brush device may be a fixed brushy and the image receiving 
sheet may be brought into contact with the brush device, and 
may be moved with respect to it for scrubbing. The brush 

25 device may be formed of a rotary fiber brush (a roller-like 

rotary brush, an endless rotary brush belt or the like), which 
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is driven to rotate^ or a magnetic brush roller for scrubbing 
the image receiving sheet with it during the transportation of 
the sheet. 

As another manner of the toner separating processing of 
separating and removing the toner from the image receiving 
sheets toner attraction performed by air suction can be 
employed in addition to the mechanical force (including 
vibrations applied to the image receiving sheet). 

Depending on the toner, the toner separating processing 
can be perfomnaed by an electrostatic force or a combination of 
an electrostatic force and a magnetic force. 

For example, in the case where the chargeable toner is 
used, and is electrostatically adhered onto the continuous 
groove-like concavities of the irregular surface of the image 
receiving sheet, the separation and removal may be performed 
by the electrostatic force. 

In the case where the chargeable magnetic toner is used, 
and is adhered onto the continuous groove-like concavities of 
the irregular surface of the image receiving sheet, the 
separation and removal may be performed by the electrostatic 
force and the magnetic force. 

If the electrostatic force is used in either of the 
above cases, an alternating bias (in other words, vibration 
bias ) such as an AC bias may be superimposed on the 
electrostatic force. Thereby, the toner can be separated more 
easily and reliably from the image receiving sheet. 
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If the toner image on the image receiving sheet is 
formed of the chargeable toner, the electric charges of the 
toner may be partially lost. Even in this case, the magnetic 
force can be utilized in addition to the electrostatic force 
for separating the toner from the image receiving sheet if the 
toner is the magnetic toner. Therefore, the separation and 
removal of the toner can be performed more easily and 
reliably. 

The toner separation can be also performed by both the 
processings, i.e., the toner separating processing, which uses 
a mechanical force and/or utilizes toner attraction by air 
suction, and the toner separating processing, which uses the 
electrostatic force, or a combination of the electrostatic 
force and the magnetic force. 

(3) Image Forming Apparatus and Toner Removing Device 

An image forming apparatus including: 

a device for supplying an image receiving sheet having 
an irregular surface provided with a large number of 
continuous groove-like concavities for receiving toner; and 

a printing device for adhering a toner image 
corresponding to an original image to the continuous groove- 
like concavities of the image receiving sheet supplied from 
the image receiving sheet supply device. 

According to this image forming apparatus, the printing 
device can implement the image forming method described above. 

The toner may adhere to the top portions of the ridges 

-24- 



of the irregular surface of the image receiving sheet during 
formation of the toner image on the image receiving sheet. For 
removing this toner from the top portions, a ridge toner 
removing device may be disposed downstream, in the 
5 transporting direction of the image receiving sheet, from the 
printing device. 

The image receiving sheet carrying the toner image may 
be transported to the printing device. For this case, a toner 
separating device may be disposed upstream, in the image 

10 receiving sheet transporting direction, from the printing 
device for separating and removing the toner from the image 
receiving sheet.' Even in this case, the toner image can be 
formed again on the image receiving sheet already subjected to 
the toner removing processing. The toner thus separated and 

15 removed can be reused, if desired. In this manner, the image 
receiving sheet and toner can be recycled. 

The device for supplying the image receiving sheet and 
the toner separating device for separating and removing the 
toner from the image receiving sheet supplied from the sheet 

20 supplying device can provide a device for removing the toner 
from the image receiving sheet, in other words, toner removing 
device . 

The printing device (i.e., toner image forming device) 
in the image forming apparatus according to the invention may 
25 employ various types of structures . 

For example, the printing device may be configured to 



adhere electrostatically and removably the toner to the 
continuous groove-like concavities of the irregular surface of 
the image receiving sheet, if the toner is the chargeable 
toner . 

5 For example, the printing device of the above type may 

have a portion for forming the toner image corresponding to 
the original image information on. an image carrier, and a 
transfer device for electrostatically transferring the toner 
image onto the image receiving sheet. 

10 In the above case, the portion for forming the toner 

image corresponding to the original image information on the 
image carrier may have the following structures. 

(1) The structure includes an electrostatic latent image 
carrier, a device for forming an electrostatic latent image 

15 corresponding to original image information on the 

electrostatic latent image carrier, and a developing device 
for developing the electrostatic latent image to form a toner 
image . 

In this case, the developing device may serve also as at 
20 least a portion of the foregoing toner separating device. 

The device for forming the electrostatic latent image 
may be configured to form the electrostatic latent image on 
the electrostatic latent image carrier by effecting image 
exposure, if the electrostatic latent image carrier is a 
25 photosensitive member. Also, it may be configured to form the 
electrostatic latent image by a multi-stylus electrode or by 



ion flow. 

(2) The structure is of a direct recording type, and is 
configured to adhere electrostatically and directly the toner 
corresponding to the original image information to the image 
5 carrier without forming an electrostatic latent image. 

The printing, device may be also formed of a device of 
the direct recording type, which formes the toner image by 
electrostatically adhering the toner directly to the image 
receiving sheet without employing the image carrier and 
10 without forming the electrostatic latent image. 

For example, the printing device may be a so-called 
toner jet type, or may be configured to form the toner image 
on the image receiving sheet by injecting electric charges 
into electrically conductive toner in a developing portion by 
15 a record electrode opposed to the image receiving sheet. 

The toner separating device may be configured to use at 
least a mechanical force for separating and removing the toner 
from the image receiving sheet, although not restricted to 
this structure. 

20 The toner separating device using the mechanical force 

may include at least a brush device scrubbing the image 
receiving sheet surface. 

The toner separating device including the brush device 
can remove the toner from the image receiving sheet by 
25 scrubbing the image formation surface of the image receiving 
sheet with the brush device so that the toner may be swept out 
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along the continuous groove-like concavities of the image 
receiving sheet. 

As already described, the brush device may include a 
fiber brush, may include a magnetic brush (e.g., a magnetic 
5 roller brush) or a combination of them. 

In any one of the above cases, the brush device is 
arranged relatively movably with respect to the image 
receiving sheet. For example, it may be a fixed brush disposed 
in a fixed position opposed to the transporting path of the 
10 image receiving sheet, a rotary fiber brush (e.g., a roller- 
like rotary brush, or an endless rotary brush belt) to be 
driven to rotate, or a magnetic brush roller. 

The toner separating device may be configured to perform 
the toner separation and removal by utilizing toner attraction 
15 by air suction in addition to the mechanical force. 

When utilizing the mechanical force, a device for 
applying vibrations to the image receiving sheet may be 
utilized instead of (or in addition to) the foregoing device 
such as the brush device scrubbing the image formation surface 
20 of the sheet. 

Depending on the toner, the device for separating and 
removing the toner by the electrostatic force for separating 
the toner may be employed, and also the device for separating 
and removing the toner by the magnetic force, or a combination 
25 of the electrostatic force and the magnetic force for 
separating the toner may be employed. 
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In the cases where the electrostatic force is used^ an 
alternating bias (in other words ^ vibration bias) such as an 
AC bias may be superimposed on the electrostatic force. 
Thereby, the toner can be separated more easily and reliably 
5 from the image receiving sheet. 

The toner separating device, which uses the mechanical 
force, or utilize the toner attraction by air suction in 
addition to the mechanical force for the toner separation and 
removal, may additionally employ the electrostatic force or a 
10 combination of the electrostatic force and the magnetic force 
for the toner separation and removal. 

The image forming apparatus may include a toner 
returning device for supplying and returning the toner 
separated and removed by the toner separating device to the 
15 printing device for reuse- If the printing device includes the 
developing device, the toner returning device may supply the 
toner to the developing device. 

If the printing device includes the developing device, 
the developing device may serve also as at least a portion of 
20 the toner separating device. 

The ridge toner removing device may have the following 

structures . 

(1) The device includes a charging device for charging 
the top portions of the ridges of the irregular surface of the 
25 image receiving sheet to have the same polarity as the 
chargeable polarity of the toner. 
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This ridge toner removing device may be used, for 
exajuple, in the case where the chargeable toner is 
electrostatically adhered to the image receiving sheet. 

In the device^ the top portions of the ridges may be 
5 charged by contact with an electrically conductive roller made 
of^ e.g., metal carrying a voltage for charging, or may be 
charged by corona discharging. 

For example, the corona discharging device is first 
located close to the image receiving sheet, and the image 
10 receiving sheet is uniformly charged to attain the polarity 
opposite to the toner with a low voltage of about 100 V and a 
high current density. In this operation, a majority of the 
applied charges are stored in the continuous groove-like 
concavities having a large electrostatic capacitance. Then, a 
15 distance between the corona discharging device and the image 
receiving sheet is increased, and the charges of the same 
polarity as the toner are applied to the image receiving sheet 
with a high voltage and a low current density. Thereby, the 
charges on the ridges are first removed or erased, and then 
20 the ridges are charged. However, a majority of high-density 
charges in the groove-like concavities remain even after the 
charge removing operation. Therefore, the groove-like 
concavities and the top portions of the ridges are charged to 
attain the opposite polarities, and the toner is separated 
25 from the top portions of the ridges. At the same time, the 

effect of holding the toner in the groove-like concavities is 
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enhanced. Naturally, charging of the ridges may be unnecessary 
if the top portions of the ridges have a small area, 

A f rictional charging member such as a roller for 
contact with the ridges may be employed to charge f rictionally 
5 the ridges by relative movement between the frictional 
charging member and the ridges. 

(2) The ridge toner removing device includes a ridge 
cleaning rotary member configured to be in contact with or 
close to the top portions of the ridges of the irregular 
10 surface of the image receiving sheet sent from the toner image 
formation region, and provided at its surface with a local 
electrostatic field formation portion, and a charging device 
for forming and dispersing local electrostatic fields in a 
fine pattern on the surface of the ridge cleaning rotairy 
15 member by electrically charging the local electrostatic field 
formation portion of the ridge cleaning rotary member, the 
local electrostatic fields electrostatically attracting the 
toner adhered to the top portions of the ridges of the image 
receiving sheet, 
20 The ridge toner removing device can be used, for 

example, in the case where the charged toner electrostatically 
adheres to the image receiving sheet. 

In this device, the ridge cleaning rotary member may 
have the local electrostatic field formation portions in a 
25 fine pattern made of a chargeable and insulating material, and 
dispersed on the surface. The charging device may be 
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configured to charge uniformly each of the local electrostatic 
field formation portions • 

As further specific examples^ the ridge cleaning rotary 
member may have an electrically conductive surface layer ^ and 
5 may be provided at its conductive surface with concavities 
filled with the chargeable and insulating material (e.g., 
chargeable and insulating synthetic resin). These concavities 
may have stripe-like forms defined by parallel grooves or the 
like, and particularly the parallel neighboring grooves. 
10 Alternatively, the concavities may have dispersed dot-like 
forms, and particularly may have, e.g., dot-like forms 
neighboring to each other. If the above ridge cleaning rotary 
member is employed, the charging device may be selected from 
various kinds of charging devices such as a corona charger 
15 provided that it can uniformly charge the chargeable 

insulating material in each concavity on the rotary member 
surface layer. 

As further specific examples of the ridge cleaning 
rotary member, the stripe-like concavities may be formed of 
20 parallel neighboring grooves or the like each having a width 
of 10 ^m - 20 ^fm and a depth of 5 /jm - 20 ^m, and spaced by a 
distance of 2 ^m - 20 ^m from each other. The dot-like 
concavities may neighbor to each other with a similar space 
therebetween, and each may have a similar width and a similar 
25 depth. These concavities are filled with the chargeable 

insulating material such as a chargeable insulating synthetic 
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resin (e.g., acrylic resin, polyester resin, epoxy resin or 
the like) . 

The ridge cleaning rotary member may have a coating 
surface layer (e.g., surface layer of about 5 /im - 20 /im in 
5 thickness) made of a chargeable insulating material (e.g., 
chargeable insulating synthetic resin) and serving as the 
local electrostatic field formation portion. In this case, the 
charging device may be configured to charge the surface layer 
locally in a dispersed fashion for forming and dispersing the 
10 local electrostatic fields in the fine pattern. 

If the above ridge cleaning rotary member is employed, 
the charging device may be configured to charge locally the 
surface layer of the rotary member in the dispersed fashion 
for forming and dispersing the local electrostatic fields in 
15 the fine pattern, and for this purpose, may be formed of a 
charging roller provided with an irregular surface having 
convexities and concavities, an electrically conductive brush 
or the like. The charging device may include the conductive 
brush or a charging blade, which carries an AC voltage. 
20 For example, the local electrostatic fields in the fine 

pattern formed by the charging device may have parallel 
stripe-like forms or dot-like forms neighboring to each other. 
Each of the stripe-like form may have a width of about 5 j/m - 
20 pm or about 10 - 20 pm, and may be spaced by a distance 
25 of about 2 jim - 20 from the neighboring stripe-like form. 
The dispersed dot-like forms may neighbor to each other with a 
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similar space therebetween, and each may have a similar width. 

If the local electrostatic field were excessively large, 
the ridge cleaning rotary member would attract the toner even 
from the concavities of the irregular surface of the image 
5 receiving sheet. Therefore, a combination of the ridge 
cleaning rotary member and the charging member which can 
provide the fields in the fine pattern is used. The fine 
pattern depends on the toner attracting force of the electric 
field, and are determined to have configurations and sizes 
10 which allow attraction of the toner from the top portions of 
the ridges of the irregular surface of the image receiving 
sheet, but do not allow (or hardly allows) attraction of the 
toner in the continuous groove-like concavities. 

In any one of the above cases, the ridge cleaning rotary 
15 member may be formed of a ridge cleaning roller, a ridge 
cleaning endless rotary belt or the like. 

(3) The ridge toner removing device includes a ridge 
cleaning rotary member configured to be in contact with or 
close to the top portions of the ridges of the irregular 
20 surface of the image receiving sheet sent from the toner image 
formation region, and provided at its surface with dispersed 
local magnetos t at ic field formation portions in a fine 
pattern . 

This ridge toner removing device can be used, for 
25 example, in the case where the magnetic toner (typically, 
chargeable magnetic toner) adheres to the image receiving 
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sheet. 

In this device, the ridge cleaning rotary member may 
have the dispersed local magnetostatic field formation 
portions in a fine pattern made of a magnetized ferromagnetic 
5 material filling concavities formed on its surface. For 
example^ the ridge cleaning rotary member may have the 
magnetized ferromagnetic material filling the concavities^ 
which are formed on the roller surface, and may be in a 
stripe-like pattern or the like formed of parallel grooves, 
10 and particularly parallel and neighboring grooves or the like* 
Alternatively, the concavities may be in a dispersed spot 
pattern formed of dispersed many spots or dots neighboring to 
each other. 

Also, the ridge cleaning rotary member, e. g., roller 
15 may have the covering surface layer made of a ferromagnetic 
material, which can be locally magnetized to form dispersed 
local magnetostatic fields. The dispersed local magnetostatic 
fields may be, e.g., in a stripe pattern formed of parallel 
stripes or the like, and particularly parallel and neighboring 
20 stripes or the like, or may be in a dispersed spot or dot 

pattern formed of dispersed many spots or dots neighboring to 
each other. 

As a further specific example of the ridge cleaning 
rotary member, the dispersed local magnetostatic fields may 
25 have stripe-like forms or dot-like forms. These stripe-like 
forms may have parallel neighboring stripes or the like each 
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having a width of about 2 ^rm - 20 ;jm or about 10 - 20 ^m, 
and spaced by a distance of about 2 /jm - 20 from each 
other. The dispersed dot-like forms may neighbor to each other 
with a similar space therebetween, and each may have a similar 
5 width . 

If the local magnetostatic field were excessively large, 
the ridge cleaning rotary member would attract the toner even 
from the continuous groove-like concavities of the irregular 
surface of the image receiving sheet. Therefore, the 
10 magnetostatic field is formed in the fine pattern. The 
magnetic toner is attracted from the top portions of the 
ridges of the irregular surface of the image receiving sheet 
to ah extent depending on the fine pattern and the toner 
attracting force of the magnetic field. The fine patterns are 
15 determined to have configurations and sizes which allow 

attraction of the toner from the top portions of the ridges of 
the irregular surface of the image receiving sheet, but do not 
allow (or hardly allows) attraction of the toner in the 
continuous groove-like concavities. 
20 In any one of the above cases, the ridge cleaning rotary 

member may be typically formed of a ridge cleaning roller, a 
ridge cleaning endless rotary belt or the like. 

The ridge cleaning rotary member may be configured to 
provide both the local electrostatic fields in a fine pattern 
25 and the local magnetostatic fields in a fine pattern. The 

ridge cleaning rotary member providing the local electrostatic 
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fields in a fine pattern can be used together with the ridge 
cleaning rotary member providing the local magnetostatic 
fields in a fine pattern. 

In any one of the above cases ^ the image forming 
5 apparatus may include a toner returning device for supplying 
the toner separated and removed by the ridge toner removing 
device to the printing device for reuse. If the printing 
device includes the developing device^ the toner returning 
device may supply the toner to the developing device. 
10 Any one of the image forming apparatuses described above 

may include a protective sheet peeling device disposed 
upstream, in the image receiving sheet transporting direction, 
to the toner separating device for peeling off the peelable 
protective sheet covering the image formation surface of the 
15 image receiving sheet to be subjected to the toner separating 
and removing operation. The apparatus may include a protective 
sheet covering device disposed downstream from the printing 
device and the ridge toner removing device for covering the 
image formation surface of the image receiving sheet with the 
20 peelable protective sheet. Both the protective sheet peeling 
device and the protective sheet covering device may be 
employed . 

In the image forming method described above, the image 
formation surface of the image receiving sheet may be covered 
25 with the peelable protective sheet as already described, in 

which case the protective sheet must be peeled off and removed 
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prior to the separation and removal of the toner if the toner 
image is to be formed again after separating and removing the 
toner from the image receiving sheet. In this case ^ the 
protective sheet peeling device can peel and remove the 
5 protective sheet from the image receiving sheet prior to the 
separation and removal of the toner. By employing the 
protective sheet covering device, the image formation surface 
of the image receiving sheet can be covered with the 
protective sheet after removing the toner from the top 
10 portions of the ridges subsequently to the image formation on 
the image receiving sheet. 

(4) Image Receiving Sheet 

An image receiving sheet for forming a toner image by 
removably adhering toner, includes an irregular surface 
15 provided with a large number continuous groove-like 

concavities for accommodating the toner. The toner image can 
be formed by removably adhering the toner to the continuous 
groove-like concavities, and ridges extending along the 
continuous groove-like concavities can protect the toner 
20 adhered to the continuous groove-like concavities. 

This image receiving sheet can be applied to the non- 
fixing image forming method and the image formation material 
reusing method. 

It is generally desired that the irregularities of the 
25 image receiving sheet have sizes not remarkably deteriorating 
a quality of the toner image formed thereon, that the sizes 
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and strengths of the irregularities including the width and 
height of the ridge as well as the width and depth of the 
continuous groove-like concavity (in other words, height of 
the ridge extending along the groove-like concavity) are 
5 determined to allow sufficient protection of the toner adhered 
to the continuous groove-like concavities from an external 
force, and that the sheet can be manufactured at a minimum 
cost, is environmentally safe, has a good appearance, and can 
provide a nice feel when touched. 
IQ For example, the continuous groove-like concavities and 

the ridges may be dispersed substantially uniformly, and the 
total area occupied in the irregular surface by the continuous 
groove-like concavities is larger than the total area occupied 
by the ridges. Each of the continuous groove-like concavity 
15 has larger width and depth than the toner size to be used, and 
can accommodate two or more toner particles. 

More preferably, as already described in connection with 
the image forming method, the continuous groove-like 
concavities are arranged regularly, and each have a width 
20 larger by two or more times than the average particle diameter 
of the toner. 

Preferably, the continuous groove-like concavities are 
arranged regularly, and the continuous groove-like concavities 
and the ridges have uniform sizes. Each of the continuous 
25 groove-like concavities has a width of 20 j^m - 500 }jm and a 
depth of 20 ^m - 100 ym. 



The ridge extending along the continuous groove-like 
concavity preferably has the width equal to 1/50 - 1/2 of the 
width of the continuous groove-like concavity. 

The image receiving sheet according to the invention may 
5 be selectively made of various materials such as paper,- 
synthetic resin (polyester, polyethylene terephthalate, 
polyolefine (e.g., polypropylene or polyethylene), polyimide, 
polyamide or the like), or a combination thereof- For example, 
a surface layer may be made of synthetic resin (e.g., 
10 thermoplastic resin such as polyethylene, acryl or polyester) 
or a mixture of such resin and, e.g., white pigment (e.g., 
titanium oxide, zinc oxide, silica, alumina, clay or talc) or 
loading pigment, and may be applied to a sheet core layer made 
of, e.g., paper to form the predetermined continuous groove- 
15 like concavities, which are shaped by a shaping die (e.g., 

master roller) having appropriate configurations, although not 
restricted to this. The irregularities may be also formed by 
casting of resin into dies . 

A polymer film which is utilized as a so-called resist 
20 may be formed on the sheet core layer, and may be exposed 
through a mask for forming the predetermined continuous 
groove-like concavities. Then, portions corresponding to the 
continuous groove-like concavities may be removed. More 
specifically, a polymer film allowing photo-polymerization may 
25 be formed on the sheet core layer, and may be exposed through 
a mask having openings corresponding to the ridges to be 
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formed^ and thereafter the portions corresponding to the 
continuous groove-like concavities may be removed^ e.g., by 
rinsing. 

The predetermined continuous groove-like concavities may 
5 be formed by cutting the surface layer of the image receiving 
sheet with a dicing saw or a precision cutting tool. 

In any one of the above cases, a pigment (e.g., white 
pigment) , titanium oxide, zinc oxide or the like having 
semiconductive properties may be mixed into the surface layer 
10 material if excessive charging may occur to an extent causing 
excessive attraction of the toner and making the separation 
and removal of the toner difficult. 

The sheet core layer may be an electrically conductive 
layer having a resistance, e.g., of about 10* Q*cm - 10^° fi*cm, 
15 and the surface layer (irregular layer) having the continuous 
groove-like concavities may be formed of an insulating layer 
having a resistance, e.g., of about 10^^ Q-cm or more. This 
allows easy transfer of the toner image onto the image 
receiving sheet by utilizing an electrostatic force, and also 
20 allows easy separation and removal of the toner from the image 
receiving sheet by utilizing the electrostatic force. Further, 
this is advantageous in view of the toner retaining force. 

The rear surface of the image receiving sheet opposite 
to the continuous groove-like concavities may have a volume 
25 resistivity and a surface resistivity, which are controlled by 
applying a surfactant thereto or appropriate coating. 
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The surface having the continuous groove-like 
concavities of the image receiving sheet, and particularly the 
surfaces of the ridges (only ridges or at least top portions 
of the ridges) may be coated with a lubricant such as 
f luororesin for allowing easy removal of the toner adhered 
thereto . 

As already described, the continuous groove-like 
concavities may be arranged regularly. This is preferable in 
view of formation of the toner image and subsequent separation 
of the toner (particularly, easy separation of the toner) . As 
an example of the regular arrangement, all the continuous 
groove-like concavities may be straight or wavy in parallel to 
each other, or may be divided into a plurality of groups each 
including a plurality of continuous groove-like concavities 
extending parallel to each other. 

In any one of the above cases, the ridges may be 
projected in a slightly inclined direction to a position over 
the continuous groove-like concavity for further protecting 
the toner adhered to the continuous groove-like concavity. 
When an external force is applied to the ridge thus formed, 
the ridge is likely to bend and close the opening of the 
concavity so that the toner in the concavity can be protected 
further effectively. If the ridges described above are 
employed, the toner image formation is performed, for example, 
in such a manner that the ridge is brought into contact with 
the electrostatic latent image carrier or the like, and the 

-42- 



groove-like concavities are sufficiently opened owing to the 
movement relative to the surface of the electrostatic latent 
image carrier or the like. 

The image receiving sheet may be selected from various 
5 types such as a continuous type, a continuous and foldable 
type or a single-sheet or cut-sheet type. 

The image receiving sheet may be entirely transparent. 
Description will now be given on the developer. Various 
kinds of developer can be selected as the developer containing 
10 toner, which can be used for implementing the image forming 
method and the image formation material reusing method. 

The toner may have following two of more features. 
(1) The toner does not require the fixing, has high 
durability and allow recycling. 
15 (2) The toner has a small particle diameter. (This is 

required for reducing sizes of the concavities of the 
irregular surface of the image receiving sheet, and thereby 
improving the image quality. ) 

(3) The toner is magnetic toner. (Separation and removal 
20 from the image receiving sheet can be easily performed by 

utilizing a magnetic force. Separation of impurities can be 
easily performed in the recycling process.) 

(4) The toner particle may have either a spherical form 
or an irregular form, but is determined to allow smooth 

25 adhesion to the image receiving sheet and easy separation and 
removal of the toner from the image receiving sheet - 
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since -the spherical toner particles are likely to be 
rolled by an electrostatic force, such an advantage can be 
achieved that the toner is effectively prevented from 
remaining on the ridges of the image receiving sheet having a 
5 high position energy. 

(5) Although the chargeable properties are generally 
desired, electrically conductive toner may be desired or 
required depending on the properties of the image receiving 
sheet • 

10 (6) The toner can be manufactured at a low cost, is 

environmentally safe, and has image retaining properties and 
good durability. 

The developer which is used for implementing the non- 
fixing image forming method and image formation material 

15 reusing method may be either a so-called one-component 

developer or a two-component developer containing the toner 
and particles corresponding to carrier. If the two-component 
developer is used, the developer may have such characteristics 
that the toner is made of a magnetic material, and the 

20 particles corresponding to the carrier are made of a non- 
magnetic material in contrast to the conventional two- 
component developer requiring the conventional fixing 
processing. In this case, the non-magnetic particles may 
adhere to the image receiving sheet. However, this adhesion 

25 causes no problem if the particles are made of a transparent 
material or a material of the same color as the image 



receiving sheet surface (e.g., white particles if the image 
receiving sheet is white). 

If the two-component developer containing the chargeable 
magnetic toner and the non-magnetic carrier-corresponding 
5 particles are used, an alternating bias (in other words, 

vibration bias) such as an AC bias may be superimposed on the 
electrostatic force for separating the toner from the image 
receiving sheet by utilizing the electrostatic force. 
Application of the alternating bias (vibration bias) achieves 
10 an effect of causing vibration and collision of the non- 
magnetic charged particles, and therefore facilitates the 
separation of the toner. 

In view of the above, the developer which contains the 
toner and can be used for implementing the non- fixing image 
15 forming method and the image formation material reusing method 
according to the invention may be formed of a mixture of 
colored chargeable magnetic toner and transparent and/or white 
chargeable particles having the chargeable polarity opposite 
to that of the chargeable polarity of the colored chargeable 
20 magnetic toner. 

The above colored chargeable magnetic toner may contain 
ferromagnetic ferrite powder, although not restricted to this. 

The transparent and/or white chargeable particles may be 
made of organic or inorganic compound having contact 
25 chargeability of the polarity opposite to that of the toner. 

In any one of the types of the developer, the toner may 



have an average particle diameter of about 2 - 30 /im, and 
more preferably of about 5 ^m - 30 ^/m. For reproducing images 
in high resolution, the toner may have' an average particle 
diameter of about 2 pm - 9 /im, and more preferably of about 5 
5 ;im - 9 ;jm. If the toner average diameter were larger than 30 
pm^ the resolution of images would be excessively low. If the 
toner average diameter were smaller than 2 /jm, the properties 
of separation from the image receiving sheet would be 
excessively low. Accordingly, the foregoing ranges are 
10 preferable. 

In the case where the developer is formed of a mixture 
of the colored chargeable magnetic toner and the chargeable 
transparent and/or white particles as described above, the 
colored chargeable magnetic toner preferably has the average 
15 particle diameters in the foregoing range. Similarly to this 
toner, the transparent and/or white particles preferably have 
an average particle diameter of about 2 ^m - 30 ^m, and more 
preferably of about 5 ^ - 30 ;im. 

Embodiments of the invention will now be described with 
20 reference to the drawings. 

Fig. 1 shows by way of example a schematic structure of 
an image forming apparatus which can implement a non- fixing 
image forming method and an image formation material reusing 
method . 

25 The image forming apparatus shown in Fig. 1 includes a 

photosensitive member 1 serving as an electrostatic latent 
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image carrier. Around the photosensitive member 1^ a charger 
2, an image exposing device 3/ a developing device 4, a 
transfer device 5, a cleaning blade 6 and a charge erasing 
device 7 are arranged in this order. 

The developing device 4 also serves as a part of a toner 
separating device 8. 

In Fig. If a fixed brush Bl is disposed in a fixed 
position between the photosensitive member 1 and the 
developing device 4 for separating and removing toner, and is 
opposed to a transporting path of an image receiving sheet. 
The brush Bl also forms a part of the toner separating device 

8- 

In Fig. 1/ a supply portion 101 is disposed on the left 
of the developing device 4 for supplying the continuous image 
receiving sheet in a folded form. A ridge toner removing 
device 9 is disposed on the right side of the photosensitive 
member 1 and the transfer device 5. A discharge tray 102 for 
receiving the discharged image receiving sheet, on which toner 
images are formed, is disposed on the right side of the device 
9. 

The photosensitive member 1 is driven to rotate 
clockwise in the figure by a drive device (not shown) for 
image formation. 

The charger 2 carries a DC voltage of, e.g., -6000 V 
supplied from a power source PWl , and thereby can uniformly 
charge the photosensitive member 1, which is being driven to 
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rotate, to carry a predetermined potential of, e.g., -600 V. 

The image exposing device 3 performs the image exposure 
corresponding to original image information to form an 
electrostatic latent image on a charged region of the 
photosensitive member 1 , which is charged by the charger 2 . 

The image exposing device may include a scanner for 
optically scanning the original image and performing the image 
exposure on the photosensitive member 1 . 

The developing device 4 has a magnet roller Mg having 
magnetic poles, and a developing roller 41 fitted around the 
magnet roller Mg. In the developing operation, a drive device 
(not shown) drives the developing roller 41 to rotate 
clockwise in the figure. The developing roller 41 is supplied 
with the DC developing bias of, e.g., -200 V from a power 
source PW4 . 

Developer DV for the development is formed of a mixture 
of black and negatively chargeable magnetic toner and contact- 
chargeable (positively chargeable) non-magnetic white 
particles corresponding to carrier, although not restricted 
thereto. The toner contains, as a magnetic material, 
ferromagnetic ferrite powder. The toner and the white 
particles may have the average particle diameter of about 2 ^m 
- 30 jum, or of about 5 ^m - 30 ^m, and have the average 
particle diameter of about 10 /im in this embodiment. 

In connection with the particle diameters of the toner 
and others, description will also be given on irregularities 

-48- 



of the image receiving sheet • 

The image receiving sheet S is formed of a sheet core 
layer si shown in Fig. 12(G) and an irregular layer s2 , which 
is made of synthetic resin and white pigment applied onto one 
5 side of the layer si, and has a white appearance as a whole, 
although not restricted to this. In the figure, T indicates 
the toner shown in an exaggerated manner. 

As shown by way of example in Figs. 12(A) - 12(F), the 
pattern of irregularities is determined to provide continuous 
10 groove-like concavities R, which are arranged regularly, and 
are spaced by a predetermined distance from each other. A 
ridge P is formed between the continuous groove-like 
concavities R neighboring together, and extends along the 
groove -like concavity R. 
15 in the sheet shown in Fig. 12(A), the concavity R and 

the ridge P extend in a direction X perpendicular to a sheet 
feed direction Y. In the sheet shown in Fig. 12(B), the 
concavity R and the ridge P extend in the sheet feed direction 
y. In the sheet shown in Fig. 12(C), the concavity R and the 
20 ridge P are parallel to each other, and are slightly inclined 
with respect to the direction X perpendicular to the sheet 
feed direction Y. In the sheet shown in Fig. 12(D), the 
concavity R and the ridge P are parallel to each other,, and 
are slightly inclined with respect to the sheet feed direction 
25 Y. In the sheets shown in Figs. 12(E) and 12(F), each of the 
concavity R and the ridge P has a wavy form, and is parallel 
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■bo the others. In Fig. 12(E) ^ each of the concavity R and the 
. ridge P has a zig-zag form. In Fig. 12(F), each of the 

concavity R and the ridge P has a smoothly curved wavy form. 
The sheet feed direction Y indicates a direction in which the 
5 image receiving sheet S is fed or transported, e.g., for 
forming images on the image receiving sheet S and for 
separating and removing the toner from the image receiving 
sheet S, as will be described later. 

In this embodiment, the irregularities are formed in the 
10 pattern shown in Fig. 12(D). 

In Fig. 12(G), the continuous groove-like concavity R of 
the irregular surface s2' provided by the irregular layer s2 
may have a width D of, e.g., about 20 ^m - 500 ^m (about 90 jim 
in this embodiment). A height H of the ridge P (in other 
15 words, depth of the concavity) may be in a range from about 20 
Jim to about 100 ^jm, and is equal to about 45 ^m in this 
embodiment. A width W of the ridge P may be equal to about 
1/50 - 1/2 of the concavity width D, and is equal to about 10 
jjva in this embodiment. 
20 The image receiving sheet S has the irregular surface 

s2', in which the concavities R and the ridges P are dispersed 
substantially uniformly. The total area occupied by the 
concavities R of the irregular surface s2' is larger than the 
total area occupied by the ridges P. Each concavity R has a 
25 depth and a width, which are larger than the average particle 
diameter of the toner, and therefore can receive or 
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accommodate two or more toner particles. 

Although this embodiment employs the continuous image 
receiving sheet of the foldable type, the image receiving 
sheets of a cut-sheet type may be employed. 

5 In the image receiving sheet S, the sheet core layer si 

has an electrical conductivity of, e.g., about 10^ fi-cm - 10" 
fi-cm, and the irregular layer s2 has an insulating property 
(e.g., 10" Q-cm or more). 

The image receiving sheet S may be entirely transparent. 

10 In the image forming apparatus, the toner separating 

device 8 includes the fixed brush Bl, the developing device 4 
and a charger 81 located above the developing roller 41 of the 
developing device 4 with the image receiving sheet 
transporting path therebetween. The charger 81 in this 

15 embodiment is a corona charger. However, the charger 81 may be 
of another type such as a charging brush type or a charging 
roller type. For separating and removing the toner from the 
image receiving sheet S, the charger 81 is supplied with a DC 
voltage of, e.g., -1000 V and an AC voltage in a superimposed 

20 fashion for separation and removal of the toner from a power 
source PW8. 

The transfer device 5 is formed of a charger of a corona 
discharging type, and is supplied with a DC transfer voltage 
of, e.g., +1000 V from a power source PW5 for transferring the 
25 toner image from the photosensitive member 1 onto the image 
receiving sheet S. 
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The ridge toner removing device 9 is formed of a charger 
90 disposed above the image receiving sheet transporting path, 
a toner scrubbing roller 91 disposed under the image receiving 
sheet transporting path, and a blade 92 for scraping off the 
toner and others from the roller 91. Instead of the roller 91, 
the device may employ, for example, a rotary belt, a roller 
provided with toner removing projections or a rotary belt 
provided with toner removing projections. 

The charger 90 in this embodiment is a charging brush, 
but another type of the charger may be employed. The charger 
90 is supplied with a DC voltage of, e.g., -300 V from a power 
source PW9 for removing the toner from the top portions of the 
ridges of the image receiving sheet. 

The blade 6 in contact with the photosensitive member 1 
as well as the roller 91 and the blade 92 are surrounded by a 
casing 93. A transporting screw 61 is disposed in the lower 
portion of the casing, and a developer transporting pipe 62 
extends from the screw 61 to the developing device 4. The 
screw 61, pipe 62 and others form a developer returning device 
60 for supplying the developer to the developing device 4. 

According to the image forming apparatus described 
above, the charger 2 uniformly charges the surface of the 
photosensitive member 1, and the image exposing device 3 
effects the image exposure based on the original image 
information on the charged region so that an electrostatic 
latent image is formed on the photosensitive member 1. The 
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developing device 4 develops the electrostatic latent image 
into the visible toner image. 

In this operation, the developing roller 41 holds, on it 
surface, spikes of the developer DV containing magnetic toner 
and taking the form of a magnetic brush, and is driven to 
rotate clockwise in the figure. Also, the developing roller 41 
is supplied with the developing bias. 

The toner image thus formed moves to a transfer region 
containing the transfer device 5 in accordance with rotation 
of the photosensitive member 1. 

The image receiving sheet S is supplied from the image 
receiving sheet supply portion 101, and is sent to the 
transfer region by a feed roller pair Fl. The image receiving 
sheet S thus sent may already carry a toner image, in which 
case the sheet S which is being transferred by the roller pair 
Fl is subject to the toner separating and removing operation 
by the toner separating device 8. 

As shown in Fig. 2(A), the sheet feed roller pair Fl 
includes lower and upper rollers Fll and F12 opposed together 
with a nip space n therebetween. The nip space n depends on a 
strength and others of the sheet (particularly, the ridges P), 
and is substantially equal to 0.8 - 0.9 times larger than a 
total thickness t of the sheet S in this embodiment, although 
not restricted to this range. If the space n is smaller than 
0.8t, the ridges P are liable to collapse. If n is larger than 
0.9t, a failure may occur in sheet feeding operation. A sheet 
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feed roller pair F2 (lower and upper rollers F21 and F22) 
which will be described later has a nip space similar to the 
above. 

In the toner separating device 8^ the charger 81 applies 
5 electric charges for toner separation and removal to the image 
receiving sheet S. Thereby^ the toner adhered to the 
concavities of the irregular surface of the image receiving 
sheet is separated therefrom, and moves toward the developing 
roller 41, or the toner in the concavities attain the state 
10 allowing easy separation- The toner moves toward the 

developing roller 41 owing to the electrostatic force as well 
as the influence of the stirring by the magnetic force applied 
by magnetic brush spikes on the developing roller 41 and a 
slight mechanical scrubbing force applied by the magnetic 
15 brush spikes. As a resultant phenomenon, a part of white 

particles in the spikes adhere to the image receiving sheet S. 
This effectively affects the removal of black toner. The toner 
thus separated and removed will be reused in the developing 
device 4. 

20 Subsequently to the toner separation by the magnetic 

brush on the developing roller 41, the brush Bl formed of 
brush fibers removes the toner. The brush Bl scrubs the image 
formation surface of the sheet S to separate and remove the 
toner, if present thereon. The toner T may be still adhered to 

25 the continuous groove-like concavity R, which is slightly 

inclined with respect to the moving direction Y of the image 
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receiving sheet S as shovm in Fig. 12(D). The toner T thus 
adhered is smoothly separated and removed by sweeping out it 
along the continuous groove-like concavity R along the advance 
of the sheet S. The toner separated and removed by the brush 
5 Bl falls into the developing device 4 for reuse. 

Instead of the fixed brush Bl, a rotary brush roll or 
the like may be employed. The fixed brush, rotary brush roller 
or the like which is disposed in a fixed position for toner 
separation and removal may be disposed upstream to the 
10 developing device 4 instead of the position shown in Fig. 1. 
The brushes may be disposed in the same position as the brush 
Bl in Fig. 1 and in a position upstream to the developing 
device 4, respectively. 

In any one of the above cases, it is preferable that the 
15 continuous groove-like concavities of the image receiving 

sheet S extend in the sheet feed direction Y as shown by way 
of example in Figs. 12(B), 12 (D), 12(E) and 12(F) so that the 
magnetic brush spikes of the magnetic brush can come into 
smooth contact with the toner in the concavities for allowing 
20 easy separation and removal of the toner by the magnetic force 
and the electrostatic force, and the magnetic brush or fiber 
brush can smoothly sweep out the toner along the continuous 
groove -like concavities R. 

The image receiving sheet S which is already subjected 
25 to the toner separation described above moves to the transfer 
region, in which the transfer device 5 transfers the toner 
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image formed on the photosensitive member 1. This toner image 
transfer is performed by electrostatically transferring the 
toner in the toner image primarily onto the concavities R of 
the irregular surf ace of the image receiving sheet • In this 
5 operation, the white particles which were adhered to the image 
receiving sheet in the toner separating operation by the 
device 8 move toward the photosensitive member 1. After the 
transfer, the developer remaining on the photosensitive member 

1 is removed by the blade 6, and is returned to the developing 
10 device 4 by the developer returning device 60 for reuse. After 

the transfer, the electric charges remaining on the 

photosensitive member 1 are erased by the charge erasing 

device 7 . 

The image receiving sheet S carrying the toner image 
15 thus transferred moves to the ridge toner removing device 9, 
and is supplied with charges of the same polarity as the 
chargeable polarity of the toner by the charger 90 (or 
conductive brush). Thereby, the toner which was adhered to the 
top portions of the ridges P of the irregular surface of the 
20 image receiving sheet is separated therefrom, or attains a 
state allowing easy separation so that the toner is removed 
from the top portions of the ridges by the roller 91 scrubbing 
the ridges. 

The toner thus separated is scraped off by the blade 92 
25 in contact with the roller 91, and is returned to the 

developing device 4 by the returning device 60 for reuse. 
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In this manner, the toner image is formed, and the toner 
is removed from the ridges. The image receiving sheet S thus 
processed is fed by the feed roller pair F2, and is 
accommodated in the discharge tray 102. 
5 The toner image which is formed on the image receiving 

sheet S as described above is in such a state that the toner 
forming the image is located within the concavities R of the 
irregular surface s2* of the image receiving sheet, and is 
protected by the ridges P of the irregular surface. 
10 The ridges P are not mere projections which are 

dispersed on the sheet surface and are independent from each 
other, but extend along the groove-like concavities R. 
Therefore, the ridges P have a sufficient resistance against 
deformation such as bending, and can cover the toner in the 
15 concavities even when deformed into inclined positions by an 
external force, because they extend along the continuous 
groove-like concavities. Thereby, the toner image formed on 
the image receiving sheet can maintain the state of the 
required toner image unless an excessively large external 
20 force is applied, although the toner image is merely adhered 
to the sheet, and is not subjected to fixing processing such 
as heating employed in the conventional image forming method. 
During the operation of viewing the toner image on the image 
receiving sheet, storing the image receiving sheet, or merely 
25 moving the sheet, the image receiving sheet may come into 

contact with another sheet or may be touched with a finger so 
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that a small external force is applied thereto. However, such 
a small external force does not cause disadvantages such as 
remarkable disturbance of the toner image and adhesion of the 
toner to the rear side of the other overlaid image receiving 
5 sheet • 

Since the toner is merely and therefore removably 
adhered to the image receiving sheet, the toner can be 
separated and removed so that the separated toner and the 
image receiving sheet subjected to the toner separation can be 
10 reused. 

For protecting more effectively the toner image within 
the continuous groove-like concavities, the ridges P may be 
formed as shown in Fig. 13(A), in which the ridges are 
substantially regularly inclined, for example, in the same 
15 direction and at the same angle so that each ridge P is 

slightly inclined to extend over the continuous groove-like 
concavity R. According to this structure, the ridge P which 
receives the external force from a finger FG is likely to bend 
or incline to a position covering the opening of the concavity 
20 R, as shown in Fig. 13(B), and therefore can protect the toner 
T in the concavities R more effectively. If the ridges P 
described above are employed, the toner image formation is 
performed in such a manner that the inclined ridge P comes 
into slight contact with the photosensitive member 1 as shown 
25 in Fig. 13(C), and thereby the ridge R is bent to open 

sufficiently the continuous groove-like concavity R by the 
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relative motion with respect to the surface of the 
photosensitive member 1 . 

In the structure provided with the toner separating 
device, the toner separating and removing brush Bl may be 
5 eliminated. Conversely, the toner separating and removing 
means formed of the magnetic brush may be eliminated. 

Instead of the structure of the ridge toner removing 
device 9, the ridge toner removing device may be configured to 
use the sheet feed roller pair F2 for applying charges of the 
10 polarity opposite to the chargeable polarity of the toner to 
the ridges P. Fig. 2(B) shows an example of such a structure. 
A power source PW9 ' supplies a voltage to the lower roller F21 
of the roller pair F2 so that the ridges are charged to the 
polarity opposite to the chargeable polarity of the toner to 
15 achieve or promote separation of the toner from the ridges. 
Also, the rotation of the lower roller F21 removes the toner 
which is still adhered to the ridges P, and the toner adhered 
onto the roller surface is scraped off by the blade 92. 

The transfer charger 5 may be replaced with a transfer 
20 roller 50 shown in Fig. 2(C). The transfer roller 50 is 

supplied with a transfer voltage from the power source PW5, 
and is in contact with the rear surface of the sheet. 
According to the structure employing the transfer member in 
contact with the rear surface of the sheet, the contact 
25 transfer member brings the sheet S into slight contact with 
the electrostatic latent image carrier (photosensitive member 



1) so that: the ridges P are deformed, and will be elastically 
restored after passing through the transfer region. This 
elastic restoring operation can be utilized to suppress the 
toner adhesion to the ridges In this case, the sheet S, 
5 particularly the ridges and further particularly the top 

portions of the ridges may be coated with a lubricant such as 
fluororesin. Naturally ^ the sheet S may be coated with the 
lubricant even in the case not utilizing the deformation and 
elastic restoration of the ridges shown in Fig. 2(C). 
10 Referring to Fig. 3, description will now be given on 

another example of the image forming apparatus, which can be 
used for implementing the non-fixing image forming method and 
the image formation material reusing method according to the 
invention. 

15 The image forming apparatus shown in Fig. 3 differs from 

the image forming apparatus shown in Fig. 1 in that a 
developing device 4 ' is employed instead of the developing 
device 4 , and a toner separating device 8 ' is disposed 
upstream to a developing device 4 ' and is independent of a 

20 developing device 4 ' . Structures other than the above are the 
same as those shown in Fig. 1. The developer DV and the image 
receiving sheet S are the same as those already described. The 
same parts and portions as those in Fig. 1 bear the same 
reference numbers. 

25 Similarly to the developing device 4, the developing 

device 4' has a magnet roller Mgl having magnetic poles, and a 
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developing roller 41' fitted around the magnet roller Mgl . In 
the developing operation, a drive device (not shown) drives 
the developing roller 41* to rotate clockwise in the figure. 
The developing roller 41' is supplied with the DC developing 
5 bias of, e.g., V^om a power source PW4 . The developing 

device 4 ' develops the electrostatic latent image on the 
photosensitive member 1 in a manner similar to that of the 
developing device 4 shown in Fig. 1. 

The toner separating device 8 ' has a magnet roller Mg2 
10 having magnetic poles, and a roller 401 fitted around the 
magnet roller Mg2 . The lower side of the roller 401 is 
surrounded by the casing 40, in which the developer DV is 
accommodated in advance. 

The toner separating device 8' includes the charger 81 
15 located above the developing roller 401 with the image 
receiving sheet transporting path therebetween. 

The toner separating device 8 ' also includes a rotary 
brush roller B2, which is disposed between the roller 401 and 
the developing device 4 ' , and is opposed to the sheet 
20 transporting path. 

A transporting screw 402 is arranged in a lower end of 
the casing 40. The screw 402 and a toner transporting pipe 403 
which extends therefrom to the developing device 4 ' form a 
toner returning device 400. 
25 For separating and removing the toner from the image 

receiving sheet S passing through the toner separating device 
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8*^ the drive device (not shown) drives the roller 401 to 
rotate clockwise in the figure. The roller 401 is supplied 
with the DC bias of, e.g., -200 V from a power source PW4 ' • 
Further, the charger 81 is supplied with a DC voltage of, 
5 e.g., -1000 V and an AC voltage in a superimposed fashion for 
separation and removal of the toner from the power source PW8 . 

In this toner separating device 8', the toner on the 
image receiving sheet S moves toward the developing roller 401 
owing to the influence of the stirring by the magnetic force 
10 applied by magnetic brush spikes on the developing roller 401 
and the electrostatic force as well as a slight mechanical 
scrubbing force applied by the magnetic brush spikes, 
similarly to the toner separating device 8 shown in Fig. 1. As 
a resultant phenomenon, a part of white particles adhere to 
15 the image receiving sheet S. This effectively affects the 
removal of toner. The toner thus separated and removed is 
returned to the developing device 4' by the toner returning 

device 400 for reuse. 

Subsequently to the toner separation by the magnetic 

20 brush on the developing roller 401, the rotary brush roller B2 

formed of brush fibers separates and removes the toner. The 

brush roller R2 is supplied with the DC voltage of, e.g., 

toner separation and the AC voltage in a 

superimposed fashion from the power source PB2. The rotary 

25 brush roller B2 mechanically scrubs the image formation 

surface of the sheet S to separate and remove the toner still 
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remaining thereon. For this separation, the electrostatic 
force is also utilized. Before this operation, the toner T may 
be still adhered to the continuous groove-like concavities R, 
which are slightly inclined with respect to the feed direction 
y of the image receiving sheet S as shown in Fig. 12(D). This 
toner T is smoothly swept out along the groove-like 
concavities R in accordance with the movement of the sheet S, 
and thereby is separated and removed. The toner adhered to the 
roller B2 is scraped off by the blade b2, and is moved into 
the casing 40 for reuse. 

The toner image will be formed on the image receiving 
sheet already subjected to the toner removing processing in 
the same manner as thait of the image forming apparatus shown 
in Fig. 1. Removal of the toner from the top portions of the 
ridges of the irregular surface of the image receiving sheet 
and other operations are also performed in the same manners. 

Instead of the rotary brush roller B2, a fixed brush or 
the like supplied with a voltage may be employed. The rotary 
brush roller, fixed brush or the like, which is disposed in a 
fixed position and is supplied with a voltage for toner 
separation and removal, may be disposed upstream to the roller 
401 instead of the position shown in Fig. 3. The foregoing 
rollers or the brushes may be disposed in the same position as 
the brush B2 in Fig. 3 and in a position upstream to the 
roller 401, respectively. 

In the structure provided with the toner separating 
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device, the toner separating and removing brush B2 may be 
eliminated. Conversely, the toner separating and removing 
means formed of the magnetic brush may be eliminated. 

Referring to Figs. 4(A) and 4(B), description will now 
5 be given on further another example of the image forming 

apparatus, which can be used for implementing the non-fixing 
image forming method and the image formation material reusing 
method according to the invention. 

The image forming apparatus shown in Fig. 4 differs from 
10 the image forming apparatus shown in Fig. 1 in that a 

developing device 4" is employed instead of the developing 
device 4, a toner separating device 8" is disposed upstream to 
a developing device 4" instead of the toner separating device 
8 , and a ridge toner removing device 9 ' is employed instead of 
15 the ridge toner removing device 9. Structures other than the 
above are the same as those shown in Fig. 1. The same parts 
and portions as those in Fig. 1 bear the same reference 
numbers. The same image receiving sheet S is used. However, 
developer DV used in this embodiment is one-component 
20 developer formed of negatively chargeable magnetic toner. 

Similarly to the developing device 4, the developing 
device 4" has a magnet roller Mg3 having magnetic poles, and a 
developing roller 41" fitted around the magnet roller Mg3 . In 
the developing operation, a drive device (not shown) drives 
25 the developing roller 41" to rotate clockwise in the figure. 
The developing roller 41" is supplied with the DC developing 
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bias of, e.g., -200 V from a power source PW41. The developing 
device 4" develops the electrostatic latent image on the 
photosensitive member 1 by means of a magnetic brush of the 
magnetic toner formed on the surface of the developing roller 
5 41". 

The toner separating device 8" has a magnet roller Mg4 
having magnetic poles, and a roller 401" fitted around the 
magnet roller Mg4. The lower side of the roller 401" is 
surrounded by a casing 40", in which the developer DV is 
10 accommodated in advance. 

The toner separating device 8" includes a charger 81" 
located above the roller 4 01" with the image receiving sheet 
transporting path therebetween. 

The toner separating device 8" also includes toner 
15 separating portion 80 utilizing a mechanical force and an air 
suction force. 

A transporting screw 402 is arranged in a lower end of 
the casing 40". The screw 402 and the toner transporting pipe 
403 which extends therefrom to the developing device 4" form 
20 the toner returning device 400. 

The toner separating portion 80 is opposed to the 
transporting path of the sheet S as shown in Fig. 4(B), and 
includes a blade BL and an air suction head VT. The blade BL 
can come into contact with the ridges P of the moving sheet S 
25 so that the bending of the ridges, which occur in accordance 
with the movement of the sheet, and the subsequent elastic 
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restoring thereof cause vibrations of the sheet S. The air 
suction head VT is disposed near the blade BL. The blade BL 
and the head VT extend across the moving direction of the 
sheet S, and cover an area corresponding to the sheet width. 
5 The head VT is connected to a vacuum suction device PM 

connected via a piping to the developing device 4" for leading 
the toner to the developing device 4 " . 

The angle, position and others of the blade BL with 
respect to the sheet moving direction are appropriately 
10 determined for allowing contact with the ridges P and causing 
intended vibrations of the sheet S. 

For separating and removing the toner from the image 
receiving sheet S passing through the toner separating device 
8", the drive device (not shown) drives the roller 401" to 
15 rotate clockwise in the figure. The roller 401" is supplied 
with the DC bias of, e.g., -200 V from a power source PW40. 
Further, the charger 81" is supplied with a DC voltage of, 
e.g., -1000 V and an AC voltage in a superimposed fashion for 
separation and removal of the toner from the power source 
20 PW8". 

In this toner separating device 8", the toner on the 
image receiving sheet S moves toward the developing roller 
401" owing to the magnetic force and the electrostatic force 
as well as a slight mechanical scrubbing force applied by the 
25 magnetic brush spikes, similarly to the toner separating 

device 8 shown in Fig. 1. Thereby, the toner is separated and 
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removed from the sheet S . 

The toner thus separated and removed is returned to the 
developing device 4" by the toner returning device 400 for 
reuse. 

5 Subsequently to the toner separation by the magnetic 

brush on the developing roller 401", the toner separating 
portion 80 separates and removes the toner. The toner 
separating portion 80 vibrates the sheet S by the blade BL 
which comes into contact with the ridges P of the sheet S. 
10 This vibrations drop the toner from the sheet or promote 
the dropping of the toner so that the air suction head VT can 
takes in the toner. The toner thus taken will be reused in the 
developing device 4 " . 

The toner separating portion 80 may be disposed upstream 
15 to the roller 401" instead of the position shown in Fig. 4. 
The toner separating portions 80 may be disposed in the 
position shown in Fig. 4 and in a position upstream to the 
roller 401", respectively. 

In the structure provided with the toner separating 
20 device, the toner separating portion 80 may be eliminated. 

Conversely, the toner separating and removing means formed of 
the magnetic brush may be eliminated. 

The toner image will be formed on the image receiving 
sheet already subjected to the toner removing processing in 
25 the same manner as that of the image forming apparatus shown 
in Fig. 1 except for that the developing device 4" is used 
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instead of the developing device 4. 

The ridge toner removing device 9 ' includes a brush 
roller 94 which can scrub the top portions of the ridges of 
the irregular surface of the image receiving sheet. A drive 
5 device (not sho\m) drives the brush roller 94 to rotate 

counterclockwise in the figure so that the brush roller 94 can 
remove the toner from the top portions of the ridges of the 
image receiving sheet, and can also remove the developer 
remaining on the surface of the photosensitive member !• The 
10 surface of the photosensitive member 1 is also cleaned up by 
the blade 6. 

The brush roller 94 and the blade 6 are surrounded by a 
casing 95, and the transporting screw 61 is arranged in a 
lower end of the casing 95 . The screw 61 and the toner 
15 transporting pipe 62 which extends therefrom to the developing 
device 4" form the toner returning device 60. 

Distinctive structures of the toner separating devices 
in the respective image forming apparatuses, which are already 
described with reference to Figs. 1, 3 and 4, can be 
20 appropriately selected and employed in combination. 

Referring to Figs. 5(A), 5(B) and 5(C), description will 
now be given on further another example of the image forming 
apparatus, which can be used for implementing the non-fixing 
image forming method and the image formation material reusing 
25 method according to the invention. 

The image forming apparatus shown in Fig. 5(A) differs 
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from the image forming apparatus shown in Fig. 1 in that a 
ridge toner removing device 900 is employed instead of the 
ridge toner removing device 9. Structures other than the above 
are the same as those shown in Fig.. 1. The developer DV and 
5 the image receiving sheet S are the same as those already 
described. 

The ridge toner removing device 900 includes a ridge 
cleaning roller 901 disposed near and under the image 
receiving sheet transporting path, a charging device 903 for 

10 charging the roller 901 and a blade 902 for scraping off the 
toner and others on the roller 901. The blade 902 for scraping 
off the toner and others may be replaced with another toner 
removing means such as a brush roller. The charging device 903 
in this embodiment is a corona charger. 

15 As shown in Figs. 5(B) and 5(C), the ridge cleaning 

roller 901 has a surface layer 901a. At least the surface 
layer 901a is made of an electrically conductive material. A 
large number of stripe-like grooves which are parallel and 
close to each other are formed on the surface layer 901a. Each 

20 stripe-like groove has a width Wd of about 10 /jm - 20 ym, a 
depth d of about 5 ^m to 20 ^m and is spaced from the 
neighboring groove by a distance Sp of about 2 pm - 20 ^m. 
These grooves are filled with electrically insulating resin 
selected from a group including acrylic resin, polyester 

25 resin, epoxy resin or the like so that the roller entirely has 
a smooth surface. 
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Insulating resin portions 901b which are dispersed in 
stripe-like forms on the ridge cleaning roller are used as 
local electrostatic field forming portions in a fine pattern. 

For removing the toner from the top portions of the 
5 ridges of the image receiving sheet, the charger 903 is 

supplied with the DC voltage of, e.g., +6000 V of the polarity 
opposite to the chargeable polarity of the toner on the ridge 
from a power source PW90. Thereby, the dispersed local 
electrostatic field forming portions 901b formed in the fine 
10 pattern on the surface of the ridge cleaning roller 901 are 
uniformly charged. Thereby, the portions 901b produce the 
local electrostatic fields, which do not attract the toner in 
the concavities of the irregular surface of the image 
receiving sheet, but can attract the toner on the top portions 
15 of the ridges of the image receiving sheet onto the roller 
901. 

The blade 6 in contact with the photosensitive member 1 
as well as the foregoing roller 901 and the blade 902 are 
surrounded by the casing 93. The transporting screw 61 is 

20 arranged in a lower end of the casing 93. The screw 61 and the 
toner transporting pipe 62 which extends therefrom to the 
developing device 4 form the toner returning device 60 for 
returning the developer to the developing device 4. 

In the image forming apparatus described above, the 

25 operations of separating the toner from the sheet S and 

subsequently forming the toner image are performed in a manner 



similar to that of the image forming apparatus shown in Fig. 
1. 

The image receiving sheet S carrying the toner image 
reaches the ridge toner removing device 900, The cleaning 
5 roller 901 of the device 900 is drive to rotate in a position 
close to the image receiving sheet and the charging device 
903 forms the dispersed local electrostatic fields in a fine 
pattern on the roller surface for attracting the toner on the 
ridges. Thereby^ the toner on the ridges is attracted onto the 
10 local electrostatic field forming portions 901b of the ridge 
cleaning roller 901, and thereby is removed from the ridges. 

The toner which is removed in this manner is scraped off 
by the blade 902 in contact with the roller 901, and is 
returned by the returning device 60 to the developing device 4 
15 for reuse. 

The image receiving sheet S, on which the toner image is 
formed and is already subjected to the processing of removing 
the toner from the ridges, is sent by the feed roller pair F2 
to the discharge tray 102. 
20 For moving the image receiving sheet S more reliably to 

the position close to the ridge cleaning roller 901, an image 
receiving sheet pushing member 904 may be opposed to the 
roller 901. 

Referring to Figs. 6(A) and 6(B), description will now 
25 be given on further another example of the image forming 

apparatus, which can be used for implementing the non-fixing 
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image forming method and the dLmage formation material reusing 
method according to the invention. 

The image forming apparatus shown in Fig. 6(A) differs 
from the image fonoing apparatus shown in Fig. 3 in that a 
5 ridge toner removing device 900' is employed instead of the 
ridge toner removing device 9. Structures other than the above 
are the same as those shown in Fig. 3- The developer DV and 
the image receiving sheet S are the same as those already 
described. The same parts and portions as those in Fig. 3 bear 
10 the same reference numbers. 

The ridge toner removing device 900* includes a ridge 
cleaning roller 91 ' disposed near and under the image 
receiving sheet transporting path, a charging roller 90' for 
charging the roller 91' and the blade 902 for scraping off the 
15 toner and others on the roller 91'. The blade 902 for scraping 
off the toner and others may be replaced with another toner 
removing means such as a brush roller. 

As shown in Fig. 6(B), the ridge cleaning roller 91' has 
a coated surface layer 91b', which is made of electrically 
20 insulating resin selected from a group including acrylic 
resin, polyester resin, epoxy resin or the like, and has a 
thickness of about 5 ^m - 20 ^m. 

The charging roller 90 ' has a large number of 
irregularities on its surface. For removing the toner from the 
25 top portions of the ridges of the image receiving sheet, the 
charging roller 90' is supplied with a the DC voltage of, 
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e.g.^ 800 V of the polarity opposite to the chargeable 
polarity of the toner on the ridge from a power source PW90'. 
Thereby, the coating surface layer 91b* of the ridge cleaning 
roller 91* produces and disperses the local electrostatic 
5 fields in a fine pattern. The local electrostatic fields thus 
produced do not attract the toner in the concavities of the 
irregular surface of the image receiving sheet, but can 
attract the toner on the top portions of the ridges of the 
image receiving sheet onto the roller 91* . 
10 These local electrostatic fields in the fine pattern 

take on the stripe-like forms, which are parallel and close to 
each other. Each of the local electrostatic fields has a width 
of about 10 ^m - 20 ;jm, and is spaced by a distance of 2 ^/mi - 
20 pm from the neighboring field. 
15 The toner is separated and removed in a manner similar 

to that of the image forming apparatus shown in Fig. 3, and 
then the image receiving sheet S bearing the toner image 
reaches the ridge toner removing device 900', which removes 
the toner from the ridges. The ridge cleaning roller 91' of 
20 the device 900' is rotated at the vicinity of the image 
receiving sheet S, and the dispersed local electrostatic 
fields in the fine pattern for attracting the toner on the 
ridges are formed on the surface of the charging roller 91'. 
In this manner, the toner on the ridges is attracted and 
25 removed by the ridge cleaning roller 91' . 

The toner thus removed is scraped off by the blade 902 



in contact with the roller 91*, and is returned by the 
returning device 60 to the developing device 4 for reuse. 

The image receiving sheet on which the toner image is 
formed and is subjected to the processing of removing the 
5 toner from the ridges, is sent by the feed roller pair F2 to 
the discharge tray 102. 

For moving the image receiving sheet S more reliably to 
the position close to the ridge cleaning roller 91', an image 
receiving sheet pushing member 94 ' may be opposed to the 
10 roller 91 ' • 

Referring to Figs. 7(A) and 7(B), description will now 
be given on further another example of the image forming 
apparatus, which can be used for implementing the non-fixing 
image forming method according to the invention. 
15 The image forming apparatus shown in Fig. 7(A) differs 

from the image forming apparatus shown in Fig. 4 in that a 
ridge toner removing device 9" is employed instead of the 
ridge toner removing device 9 ' . Structures other than the 
above are the same as those shown in Fig. 4. The same parts 
20 and portions as those in Fig. 4 bear the same reference 

numbers. The same image receiving sheet S is used. However, 
developer DV used in this embodiment is one-component 
developer formed of negatively chargeable magnetic toner. 

The ridge toner removing device 9" includes a ridge 
25 cleaning roller 91" disposed near and under the image 

receiving sheet transporting path, and the blade 902 for 
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scraping off the toner and others on the roller 91". 

The ridge cleaning roller 91" has a roller surface 
portion 91c as shown in Fig. 7(B), which is made of a non- 
magnetic material, and is provided with dispersed concavities 
5 neighboring to each other. Each concavity forms a groove, and 
therefore has the form of a stripe. These concavities are 
filled with a ferromagnetic material. 

A portion 9 Id formed of the magnetized ferromagnetic 
material has a width Wd' of about 2 jim - 20 pm and a depth d' 
10 of about 5 ]jm - 20 j/m, and is spaced from the neighboring 
portion 91d by a distance Sp' of about 2 ^m - 20 pm. The 
portions 9 Id take the form of parallel stripes which are 
dispersed but are close to each other, as a whole. Thereby, 
the portions 9 Id provide the local magnetostatic fields in the 
15 fine pattern, which can attract the magnetic toner adhered to 
the top portions of the ridges of the image receiving sheet. 

The blade 6 in contact with the photosensitive member 1 
as well as the ridge cleaning roller 91" and the blade 902 are 
surrounded by the casing 93. The transporting screw 61 is 
20 arranged in a lower end of the casing 93. The screw 61 and the 
toner transporting pipe 62 which extends therefrom to the 
developing device 4" form the toner returning device 60 for 
returning the developer to the developing device 4". 

The toner is separated and removed in a manner similar 
25 to that of the image forming apparatus shown in Fig. 4, and 
then the image receiving sheet S carrying the toner image 
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reaches the ridge toner removing device 9", which removes the 
toner from the ridges. The ridge cleaning roller 91" of the 
device 9" is rotated at the vicinity of the image receiving 
sheet S so that the toner on the top portions of the ridges is 
5 attracted and removed by a magnetic force to the ridge 
cleaning roller 91 ' . 

The toner thus removed is scraped off by the blade 902 
in contact with the roller 91", and is returned by the 
returning device 60 to the developing device 4" for reuse. 
10 The image receiving sheet S, on which the toner image is 

formed and is subjected to the processing of removing the 
toner from the ridges, is sent by the feed roller pair F2 to 
the discharge tray 102. 

For moving the image receiving sheet S more reliably to 
15 the position close to the ridge cleaning roller 91', an image 
receiving sheet pushing member 94" may be opposed to the 
cleaning roller 91". 

The image receiving sheet S, which is produced in the 
non-fixing image forming method by the image forming apparatus 
20 described above, has the image formation surface in the 

exposed state. Although the sheet can be used as it is, the 
image fointiing surface may be covered with a protective sheet. 
The protective sheet is arranged in a separatable fashion. 
Thereby, the toner can be separated and removed later after 
25 peeling off the protective sheet so that at least one of the 
protective sheet, toner and image receiving sheet can be 
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reused. 

Fig. 14(A) shows an example in which a transparent 
protective sheet CF* covers in a peelable fashion the image 
forming surface of the opaque image receiving sheet S carrying 
5 the toner image. The image can be viewed through the 

transparent protective sheet CF'. Fig. 14(B) shows an example 
in which an opaque protective sheet CF (white protective sheet 
in this embodiment) covers in a peelable fashion the image 
forming surface of the transparent image receiving sheet S 
10 carrying the toner image. The image can be viewed through the 
rear surface of the transparent image receiving sheet S. 

Fig. 14(C) shows an example in which two image receiving 
sheets S each carrying the toner image are arranged with their 
image forming surfaces opposed to each other, and the opaque 
15 protective sheet CF (white protective sheet in this 

embodiment) is interposed between the image forming surfaces. 
The image can be viewed through the rear surface of each 
transparent image receiving sheet S. 

In any one of the above cases, each of the protective 
20 sheets CF and CF* can be laid in a peelable fashion over the 
image forming surface of the image receiving sheet, e.g., by 
an electrostatic attracting force. For example, edges of the 
protective sheet and the edges of the image receiving sheet 
may be adhered together in a peelable fashion by pressure- 
25 sensitive adhesive or the like. 

Referring to Figs. 8-11, description will be given on 
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examples of the protective sheet peeling device for peeling 
and removing the protective sheet from the image receiving 
sheet as well as the protective sheet covering device applying 
the protective sheet over the image receiving sheet carirying 
5 the toner image. 

The image forming apparatus shown in Fig. 8 differs from 
the image forming apparatus shown in Fig. 1 in that the toner 
separating device 8 is not provided with the brush Bl for 
toner separation, and a protective sheet peeling device SAl 
10 and a protective sheet covering device CAl are employed. The 
device SAl is disposed downstream from the sheet feed roller 
pair Fl and upstream to the toner separating device 8. The 
device CAl is disposed closely to and downstream from the 
sheet feed roller pair F2. Structures other than the above are 
15 the same as those of the image forming apparatus shown in Fig. 
1 . The same parts and portions bear the same reference 
numbers . 

This apparatus is used for the image receiving sheet S 
of the continuous type, which has the image forming surface 

20 covered with the opaque protective sheet CF or transparent 

protective sheet CF'. The protective sheet peeling device SAl 
peels off the protective sheet CF (CF') from the image 
receiving sheet S, and the toner separating device 8 separates 
and removes the toner. Thereafter, the toner image formed on 

25 the photosensitive member 1 is transferred onto the image 

receiving sheet, and the ridge toner removing device 9 removes 



the toner adhered to the ridges of the sheet. Subsequently, 
the protective sheet covering device CAl covers the image 
forming surface of the sheet S with the protective sheet CF 
(CF'), and then the sheet S is discharged to the discharge 
5 tiray 102. 

The protective sheet peeling device SAl includes a 
protective sheet guide roller Rl opposed to the transporting 
path of the sheet S, a reel RLl for winding up the protective 
sheet, and a separating claw CL located downstream from the 
10 guide roller Rl. The image receiving sheet S which is 

continuously supplied from the sheet supply portion 101 is 
first processed to peel off the protective sheet CF (CF'), and 
connect it to the reel RLl. Then, in accordance with the 
transportation of the sheet S, the protective sheet is wound 
15 up around the reel RLl, which is driven to rotate, while being 
guided by the separation claw CL. in this manner, the 
protective sheet is peeled off. 

The protective sheet covering device CAl includes a 
guide roller R2 opposed to the transporting path of the sheet 
20 S, and a reel RL2 for continuously supplying the protective 
sheet CF (CF'). The protective sheet CF (CF") is first pulled 
out from the reel RL2, and is brought into contact with the 
leading end of the sheet sent to the guide roll R2. The 
protective sheet CF (CF') thus supplied is sent into a 
25 position between the sheet S and the guide roller R2 . 

Thereafter, protective sheet CF (CF') is pulled out from the 



reel RL2 in accordance with continuous feeding of the sheet S 
carrying the image so that the protective sheet CF (CF' ) is 
applied and thus covers the image forming surface. 

The sheet S thus covered with the protective sheet CF 
5 (CF') is folded, e.g., as shown in Fig. 14(D)/ and the image 
can be viewed by keeping the sheet S in a book-like form 
having the upper or lower ends gathered together. 

The image forming apparatus shown in Fig. 9 differs from 
the image forming apparatus shown in Fig. 1 in that a device 
10 SCA2 serving as both the protective sheet peeling device and 
the protective sheet covering device is employed. The same 
parts and portions bear the same reference numbers. 

This apparatus is used for the image receiving sheet S 
of the continuous type, which has the image forming surface 
15 covered with the opaque protective sheet CF or transparent 
protective sheet CF ' . The protective sheet peeling and 
covering device SCA2 peels off the protective sheet CF (CF' ) 
from the image receiving sheet S, and the toner separating 
device 8 separates and removes the toner. Thereafter, the 
20 toner image formed on the photosensitive member 1 is 

transferred onto the image receiving sheet, and the ridge 
toner removing device 9 removes the toner adhered to the 
ridges of the sheet. Subsequently, the device SCA2 covers the 
image forming surface of the sheet S with the same protective 
25 sheet CF (CF') as the sheet, which was peeled off before image 
formation, and then the sheet S is discharged to the discharge 
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tray 102. 

The protective sheet peeling and covering device SCA2 
includes a guide roller GRl located above the sheet supply 
portion 102, a sheet feed and protective sheet peeling roller 
5 pair F3 located close to and downstream from the guide roller 
GRl, protective sheet feed roller pairs F4 and F5, a guide 
roller GR2 above the sheet discharge tray 102, and a sheet 
feed and protective sheet applying roller pair F6 located 
close to and upstream to the guide roller GR2. 
10 The image receiving sheet S is continuously supplied 

from the sheet supply portion 101, and is guided by the guide 
roller GRl through the roller pair F3 . The sheet S thus sent 
through the roller pair F3 is processed to peel off the 
protective sheet CF (CF')- Then, the sheet S guided by the 
15 sheet feed roller pair Fl passes through processing portions 
for the toner separation, image formation and toner removal 
from the ridges. Then, the sheet S is sent from the roller 
pair F2 to the roller pair F6, The separated protective sheet 
CF (CF*) is sent through the roller pairs F4 and F5 to the 
20 roller pair F6, and is supplied into the roller pair F6 
together with the sheet S overlaid together. Thus, the 
protective sheet CF (CF") is peeled off from the sheet S which 
is continuously supplied from the sheet supply device 101. At 
the same time, the sheet S is sent to the roller pair F6 
25 through the portions for the toner separation, image formation 
and removal of toner form the ridges. The sheet S on which the 
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image is formed is discharged to the discharge tray 102 after 
its image forming surface is coated with the protective sheet 
CF (CF' ) . 

The image forming apparatus shown in Fig. 10 differs 
5 from the image forming apparatus shown in Fig. 1 in that the 
toner separating device 8 is not provided with the brush Bl 
for toner separation, and a protective sheet peeling device 
SA3, a protective sheet covering device CA3 and a cutter CT 
are employed. The device SA3 is located downstream from the 
10 sheet feed roller pair Fl and upstream to the toner separating 
device 8. The device CAS and the cutter CT are successively 
disposed, and are located in positions close to and downstream 
from the sheet feed roller pair F2 . A sheet supply tray 101' 
is employed instead of the sheet supply portion 101 in the 
15 image forming apparatus shown in Fig. 1, and a sheet discharge 
tray 102' is employed instead of the sheet discharge tray 102. 
Structures other than the above are the same as those of the 
image forming apparatus shown in Fig. 1. The same parts and 
portions bear the same reference numbers. 
20 This apparatus is used for the image receiving sheets S 

of the cut-sheet type, in which the images are already formed, 
and the image forming surfaces are coated with the opaque 
protective sheet CF or transparent protective sheet CF' . The 
protective sheet peeling device SAB peels off the protective 
25 sheet CF (CF') from the image receiving sheet S, and the toner 
separating device 8 separates and removes the toner. 
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Thereafter^ the toner image formed on the photosensitive 
member 1 is transferred onto the image receiving sheet, and 
the ridge toner removing device 9 removes the toner adhered to 
the ridges of the sheet. Subsequently, the protective sheet 
5 covering device CA3 covers the image forming surface of the 
sheet S with the protective sheet CF (CF') in the continuous 
form. After cutting the protective sheet by the cutter CT, the 
sheet S is discharged to the discharge tray 102' . 

The protective sheet peeling device SA3 includes a 
10 protective sheet suction roller Rl • opposed to the sheet 

transporting path, a separating claw CL* downstream from the 
roller Rl ' and a protective sheet accommodating tray TL. The 
suction roller Rl * is a hollow roller having many air suction 
apertures, and is connected via a rotary joint to a vacuum 
15 suction device VC. 

The protective sheet covering device CA3 has the same 
structure as the protective sheet covering device CAl in the 
image forming apparatus shown in Fig. 8, and includes the reel 
RL2 for paying off the protective sheet CF (CF' ) and the guide 
20 roller R2 . 

A sheet supply roller FRl supplies the sheets S one by 
one from the sheet supply portion 101'. The roller Rl ' 
performs the air suction in accordance with the same timing as 
the arrival of the leading ends of the sheets, and thereby 
25 peels of the protective sheet CF (CF*) from each sheet S. The 
protective sheet thus peeled is guided by the separation claw 
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CL ' , and is supplied into the accommodating tray TL by a take- 
in roller pair R3, The sheet S f rom which the protective sheet 
is peeled off is sent by the roller pair F2 after passing 
through the respective steps of toner separation and removal, 
5 image formation and toner removal from the ridges . 

The protective sheet covering device CA3 applies and 
covers the protective sheet CF (CF') to the sheet S thus sent 
after the image formation. After the covering, the protective 
sheet CF (CF') is cut by the cutter CT into the size 
10 corresponding to that of the single sheet S. The sheets S thus 
covered with the protective sheets are discharged to the tray 
102 

The image forming apparatus shown in Fig. 11 differs 
from the image forming apparatus shown in Fig. 3 in that a 
15 protective sheet peeling device SA4 and a protective sheet 

covering device CA4 are employed. The device SA4 is opposed to 
the image receiving sheet supply portion 101, and the device 
CA4 is opposed to the sheet discharge tray 102. 

This apparatus is used for the transparent image 
20 receiving sheet S of the continuous type, in which the image 
forming surfaces neighboring to each other are coated with the 
common opaque protective sheet CF. The protective sheet 
peeling device SA4 peels off the protective sheet CF from the 
sheet S, and the toner separating device 8' separates and 
25 removes the toner. Thereafter, the toner image formed on the 
photosensitive member 1 is transferred onto the image 

-84- 



receiving sheet, and the ridge toner removing device 9 removes 
the toner adhered to the ridges of the sheet- Subsequently, 
the protective sheet covering device CA4 applies the common 
opaque protective sheet CF to a position between the 
5 neighboring image forming surfaces, and at the same time^ the 
sheet S is discharged to the discharge tray 102, 

The protective sheet covering device SA4 includes the 
peeling roller SR disposed above the end of the sheet supply 
portion 101, and a protective sheet accommodating tray TLl 
10 opposed to the roller SR. 

The protective sheet covering device CA4 includes a tray 
TL2 accommodating the protective sheet CF and a supply roller 
FR2 for supplying the protective sheet CF from the tray TL2 . 

The sheet S accommodated in the sheet supply portion 101 
15 is in the folded state, and is expanded when it is pulled out 
by the roller pair Fl through the guide roller GRl . When the 
sheet S is being expanded from the folded state, the 
protective sheet CF which was located between the sheet 
portions starts to be exposed. At this point of time, the 
20 peeling roller SR in the protective sheet peeling device SA4 
comes into contact with the end of the protective sheet CF^ 
and the protective sheet CF is pulled out in accordance with 
the rotation of the peeling roller SR, and is supplied to the 
accommodating tray TLl. After the protective sheet CF is 
25 peeled off in this manner, the sheet S is subjected to the 
steps of toner separation, image formation and toner removal 
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from the ridges, and then is fed by the roller pair F2, Then, 
the sheet S is guided by the guide roller GR2, and is folded 
when it is being discharged to the discharge tray 102. In this 
operation, the supply roller FR2 in the protective sheet 
5 covering device CA4 rotates to pull out the protective sheet 
CF from the tray T12, and supplies it to the position between 
the portions of the sheet S which is being folded. In this 
manner, the sheet CF is interposed between the neighboring 
image forming surfaces of the sheet S, and the image forming 
10 surface is covered with the protective sheet CF. 

The sheet S covered with the protective sheet CF can be 
folded into a book-like form, e.g., as shown in Fig. 14(E) so 
that images can be viewed. 

All the protective sheets shown in Figs. 8-11 are 
15 electrostatically attracted onto the sheet image formation 
surfaces for coating them in a peelable manner. The material 
and the thickness of each protective sheet are appropriately 
determined to allow easy electrostatic attraction. 

Although the present invention has been described and 
20 illustrated in detail, it is clearly understood that the same 
is by way of illustration and example only and is not to be 
taken by way of limitation, the spirit and scope of the 
present invention being limited only by the terms of the 
appended claims. 
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WHAT IS CLAIMED IS: 

1. An image forming method comprising the steps of: 
supplying to a printing device an image receiving sheet 

having an irregular surface provided with a large number of 
5 continuous groove-like concavities for receiving toner; and 
adhering removably a toner image corresponding to an 

original image to said continuous groove-like concavities of 

said image receiving sheet by said printing device. 

10 2. The image forming method according to claim 1^ 

wherein 

each of said continuous groove-like concavities of said 
image receiving sheet has a width two or more times larger 
than an average particle diameter of the toner. 

15 

3. The image forming method according to claim 1, 
wherein 

each of said continuous groove-like concavities of said 
image receiving sheet has a width of 20 ^m - 500 jum and a 
20 depth of 20 ^m - 100 ^m. 

4 . The image forming method according to claim 1 , 
wherein 

each ridge extending along said continuous groove-like 
25 concavity of said image receiving sheet has a width of 1/50 - 
1/2 of the width of said continuous groove-like concavity. 
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5. The image forming method according to claim 1, 
further comprising the step of: 

removing the toner adhered to the top portions of the 
5 ridges extending along said continuous groove-like concavities 
after removably adhering the toner image to said continuous 
groove-like concavities of said image receiving sheet by said 
printing device. 

10 6. The image forming method according to claim 1, 

further comprising the step of: 

separating and removing the toner from the image 
receiving sheet carrying the toner image prior to said step of 
adhering the toner image to the image receiving sheet by said 

15 printing device. 



7 . The image forming method according to claim 1 , 
wherein 

said image formation surface of said image receiving 
20 sheet is covered with a peelable protective sheet after 
forming the toner image on said image receiving sheet. 

8. The image forming method according to claim 1^ 
wherein 

25 a peelable protective sheet covering the image receiving 

sheet is peeled off prior to the formation of the toner image 
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on said image receiving sheet • 



9. An image forming apparatus comprising: 

a device for supplying an image receiving sheet having 
5 an irregular surface provided with a large number of 

continuous groove-like concavities for receiving toner; and 

a printing device for removably adhering a toner image 
corresponding to an original image to the continuous groove- 
like concavities of said image receiving sheet supplied from 
10 said image receiving sheet supply device. 

10. The image forming apparatus according to claim 9, 
wherein 

said toner is chargeable toner, and said printing device 
15 electrostatically adheres the toner image to the continuous 
groove-like concavities of said irregular surface of said 
image receiving sheet. 

11. The image forming apparatus according to claim 9, 

20 wherein 

said printing device includes: 
an electrostatic latent image carrier, 
a device for forming an electrostatic latent image 
corresponding to original image information on said 
25 electrostatic latent image carrier, 

a developing device for developing said electrostatic 
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latent image to form a toner image ^ and 

a transfer device for electrostatically transferring the 
toner in said toner image onto said image receiving sheet. 



12. The image forming apparatus according to claim 9, 
further comprising: 

a ridge toner removing device disposed downstream, in 
the transporting direction of the image receiving sheet, from 
10 the printing device for removing the toner adhered to the top 
portions of the ridges of the irregular surface of said image 
receiving sheet carrying the toner image formed by said 
printing device. 

15 13. The image forming apparatus according to claim 12, 

further comprising: 

a toner returning device for returning the toner 
separated and removed by said ridge toner removing device to 
said printing device for reuse. 

20 

14. The image forming apparatus according to claim 12, 
wherein 

said toner is chargeable toner, and said ridge toner 
removing device includes a charging device for charging the 
25 top portions of the ridges of said irregular surface of said 
image receiving sheet to have the same polarity as the 



chargeable polarity of said toner ^ and thereby removing the 
toner adhered to the top portions of the ridges. 

15. The image forming apparatus according to claim 12, 
5 wherein 

said ridge toner removing device includes a ridge 
cleaning rotary member for forming local electrostatic fields 
and/or local magnetostatic fields dispersed in a fine pattern 
on its surface, said ridge cleaning rotary member being in 
10 contact with or close to the top portions of the ridges for 
attracting the toner adhered to the top portions of the 
ridges . 

16. The image forming apparatus according to claim 9, 
15 further comprising: 

a protective sheet covering device disposed downstream, 
in the image receiving sheet transporting direction, from the 
printing device for covering the image formation surface of 
the image receiving sheet carrying said toner image with a 
20 peelable protective sheet. 

17. A toner removing device comprising: 

a device for supplying an image receiving sheet having 
an irregular surface provided with a large number of 
25 continuous groove-like concavities for receiving toner; and 
a toner separating device for separating and removing 

-91- 



the toner from the image receiving sheet supplied from said 
image receiving sheet supply device. 

18. The toner removing device according to claim 17, 
5 wherein 

said toner separating device preforms the toner 
separation from said image receiving sheet by utilizing a 
mechanical force, an electrostatic force or a magnetic force, 
or by utilizing at least two of the mechanical force, the 
10 electrostatic force and the magnetic force. 

19. The toner removing device according to claim 17, 
further comprising: 

a protective sheet peeling device disposed upstream, in 
15 the image receiving sheet transporting direction, to said 

toner separating device for peeling off a peelable protective 
sheet covering the image receiving sheet supplied from said 
image receiving sheet supply device. 

20 20. An image forming apparatus including: 

a device for supplying an image receiving sheet having 
an irregular surface provided with a large number of 
continuous groove-like concavities for receiving toner; 

a toner separating device for separating and removing 
25 the toner from the image receiving sheet supplied from said 
image receiving sheet supply device; and 
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a printing device for removably adhering a toner image 
corresponding to an original image to the continuous groove- 
like concavities of the image receiving sheet supplied through 
said toner separating device, 

5 

21 • The image forming apparatus according to claim 20, 
further comprising: 

a toner returning device for returning the toner 
separated and removed from the image receiving sheet by said 
10 toner separating device to said printing device for reuse, 

22m The image forming apparatus according to claim 20, 
further comprising: 

a ridge toner removing device disposed downstream, in 
15 the transporting direction of the image receiving sheet, from 
the printing device for removing the toner adhered to top 
portions of ridges of the irregular surface of said image 
receiving sheet carrying the toner image formed by said 
printing device, said ridges extending along said continuous 
20 groove-like concavities. 

23. The image forming apparatus according to claim 22, 
further comprising: 

a toner returning device for returning the toner 
25 separated and removed by said ridge toner removing device to 
said printing device for reuse. 



24. The -toner removing device according to claim 20^ 
further comprising: 

a protective sheet peeling device disposed upstream, in 
5 the image receiving sheet transporting direction, to said 

toner separating device for peeling off a peelable protective 
sheet covering the image receiving sheet supplied from said 
image receiving sheet supply device; and 

a protective sheet covering device disposed downstream, 
10 in the image receiving sheet transporting direction, from the 
printing device for covering an image formation surface of the 
image receiving sheet carrying said toner image with a 
peelable protective sheet. 

15 25. An image receiving sheet for forming a toner image 

by removably adhering toner, comprising: 

an irregular surface provided with a large number of 
continuous groove-like concavities for receiving said toner, 
wherein the toner image can be formed by removably adhering 

20 said toner to said continuous groove-like concavities, and 

ridges extending along said continuous groove-like concavities 
can protect the toner adhered to said continuous groove-like 
concavities . 



25 26. The image receiving sheet according to claim 25, 

wherein 
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said continuous groove-like concavities are regularly 
arranged, and each has a width two or more times larger than 
an average particle diameter of the toner, 

27. The image receiving sheet according to claim 25, 
wherein 

said continuous groove-like concavities are regularly 
arranged, and each has a width of 2 0 ^m - 500 pm and a depth 
of 20 }im " 100 jjm. 

28. The image receiving sheet according to claim 25, 
wherein 

each of said ridges has a width of 1/50 - 1/2 of the 
width of said continuous groove-like concavity. 
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ABSTRACT OF THE DISCLOSURE 
A toner is formed on an image receiving sheet S. The 
image receiving sheet S has an irregular surface s2 ' provided 
with continuous groove-like concavities R for accommodating 
5 toner- The toner T is removably adhered to the concavities R 
of the image receiving sheet irregular surface s2 ' for forming 
the toner image. Ridges P extending along the continuous 
groove-like concavities R protect the toner T adhered to the 
concavities R. The toner image formation surface may be 
10 covered with a peelable protective sheet CF (CF'). When the 
image receiving sheet S carrying the toner image is to be 
reused, the toner is separated and removed from the image 
receiving sheet, and the image receiving sheet and/or the 
toner after removal of the toner are reused. 
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[0 0 7 71 hf— lcoi,>-C^;tli. o^'roi 
<7?, 50 
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n^^o ) 

& t:iff ^ S t w t -t- 5 , 
[0 0 7 sr^ji^h-:^— {ii^®;^)■cte^s^?^v^wT^ § 

[0 0 7 91 :^mM\c^^$¥^m^m^m^:)fmRifm 

^<Dm^. mz^m^o^^'f-fi^^^'^-hizHmi.x 
[00801 m^^Ji: Lxmm^m^ h-)—t^mi^(o 

[0 0 8 1 1 £Ji±ws,^,;j^b, ^^m\z%^0-^m^m 
[0 0 8 2] i^^;)-■5«fe^m^4a^4^■^-^cov^-c^l. 

^ — (DW^t^mmt. 2 y m~3 0 mSa, i t) * L 
<li5 |im~3 0 fxmSgWbWSrfi^J^T^, Sffi^^i 
Li 9 ir-rs t#l-»i, 2 Aim- 9 Mm® 



(11) 

19 

10 0 8 31 flfllE<oJ:5ti«fe^fH4atth-^— 

(St>*) efeWiia^-lrov^Tt^hi — tmMi^. 2n 10 
m~ 3 0 mg^. J: <3 ff« b < »i 5 m~ 3 0m 

[0 0 8 4] 

m^s«4, teases, v-=->'i^y^^— 20 

[0 0 8 5] a^lSB 4 14 h -f—^m^^mm 8 ro-gC 

B 1 1 h-^-- ^j-SI6§;*^«8ro-a5r-fc5o ^fciai^. 
— h(^W)i&gi5 1 0 1 ^sfo , m^tt^ 1 st/te^p^fi 5 « 

hi— ^/JSJi^fiSi^nfcS^v'- hSrS^t±J-t-5#ta h W 30 
[0 0 8 6] igjfeft: 1 i-tmiSLmm^htz <3 . EIS^iSr^^BS 

6 0 00V) ^^lia^itix. \Bii^mW]^ix^m^i^i^ 

m^m^mit m^f£- e 0 0 v) iz-mizmm^-^z 

I 0 0 8 7 ] PTf^^Jti^fi 3 »4^m^^-i?^- 2 J; 

m^^^ir^^^^-f-—^'stsh(DX-i>X\,\ a,^SB 

«-r5^^o-7 4 1 ?SrWL, m^B#tri4, 

teiZt&^ttS, a.^n-7 4 1 {;i(4maSPW4A^ 

hm.WLWk''U T (^ajxli- 2 0 0 V) ;!)SfnAD$H 

[0 0 8 8] S^lc:#t-t-5m»JD VJ±. ^rHJ::i4Pfi« 
$>^v^;i5, :i;i-C't4llfewft^mt4ai4 hi— =^-Y 50 
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^m^\^xt£ii^m.mxh^. v-r-\-i.mmiPct\.x 
mt^y=^7^ ^^&*^^'ffUTv^5c hi—, 

^l4V^■r^^'b3pj^3KS2 Am~3 OymSg, ^VM4$ 
?jtrqztS3|a@5 Mm~3 0 /zmSa^ti-STJS, :iiT'»4 
B&l 0 M m-efc5o 

[0 0 8 9] hi-— ^roi|as^ro^,^T^fi'<fc<o-c. 
<. s^->-hsj4. ^:n^rliPss$i^7^cv^i4^ rr-c 

14. 12112 (G) i 5 1^, )ffi;0^'b!^CS'>'- h;S:S 

s lcoJtaBlw-g-fig;Wfli^it/efeffiltE|-;5^b?tc5I!!li£bS s 2 

§§3gL-c^ufc hi— -efeSo 

[0 0 9 0] taaO/N-^^i^i: LTJ4, igi 2 (A) ~ 

(F) Km^-r^^o\^. "^mmnm^^mmKm 

M«EL-CV^5„ 12112 (A) iC;^-t-->— hT-liDDBfR-S 
I>*i!i^a5P;!i5->- hjll!9:fe-(6lY»r®3g-t-5:^|6]Xl'W 
ic:Ji^fiS;$nrv>?., 12112 (B) tc:^i-v'- h-eiiDDm 

R&t/0^g|JP/i»5v'— hj2|i?:^|BlYi: WlCJi^fig^iVT 
VSo 12112 (C) l::^r:-t-->— h-ei4E«JfR^it)«ia*g|5 
P !45 h •? Y (CiS^-f-?) X fc^ b^^ffl^ 
LTtt^lg-C'^trtrJI^fig^nTV^So Ell 2 (D) \z?T^-r 
'y— h T'liDflgff R^t/O^gB P iO? h jH (9 :^r^ Y d^f 
b^^MUfcAtf-cWfirji^fig^ix-cv^So 12112 
(E) (F) \z.7v^-t'.y~VX\-mfn^'BLXl{h^UV-h> 

mr^\z.mi\cr^i^^^x\^^. 12112 (e) -eiiv'— h 

•3, 12112 (F) X\-±i^~hvkr):tj\^Y\ZVim\^mtJ^i> 
m.mzm^^nX\^^^o hjBl«3:^r6]Yirl4, ft 

j2fii--5Sfi^v^- hS'-ro®^?^^^, S^->-hS7!)»?j 
CO hi— 5^8t^*^^r*3V^T•>-hSrJ^^5:^|6]-efc5o 
[009 1] Dflta^^^? — VI4ri^b^-|5g:S^^^?iV^>!^^ 
V ^-r^^i^ LT BflMR l4iS»-t^lMlBff 5 i: 1 1. 

\:idh4k^^pn^mpJiR\zf^'oxB0,-r^. zzxn. m 

1 2 (d) \z7jki-f'^zf(Dmih^<^~-'-^'knmi^x\,^ 
So El 12 (g) }ri3l^T. mam s 2izx<omm^iix 

2 0 /im~5 0 O MmSKt-f-5*S. wwft4Pl&9 0M 
mi:LTV^5o ia#^a5P(Oie5$ («i-§-t-;rtli[HBffw^ 
$) HI4 2 O /I m~ 1 O 0 M migaFiri-S/O^ r^lT'li 
Pi&4 5 Mmi: brv>-5o fi^gB P W<SWI4, 
(iIM]f>irtiDCD2^5-oi WT5 0^5-ci 1 eA±SSii-5 
^5. r :1T-|4B&1 0 Mmi; L-Cl^-5o 

[0 0 9 2] S^->— h Sli^cDBfliaffis 2' (c:*3»tS 

wpJiR^i.v^&^UPi'-mi^-\c^wcmfiz^itixisy) . m 

aSs2' ^c:*5V^T|l^]BffR*5tfe^^>5-g•f^-®fflttO*gBP 
/!i5£*S-g-H-SaJ:l?:*:#< . ^-Dflf^fRIi hi— 
@J;t)^^<, Igl^^aw hi— S:F*5g8i^S^T-# 
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[0 0 9 3] ^fcg^i'- b S l4StIfa<75'>- hz^m s 1 
0" n • cm~l C'Q • crag 
IS) S:*b, MifiJis 2Am^^ (C»J^lil0'=n • c 

U-CiBB^H/c^-\r — v'-\'— 8 1 iSr^A/-ev^5, — 

^m<Dm.^mE. m:^t£-i o o ov) tAcms.A'^m 
STOP $n 5c 

[0 O 9 41 ^¥»B5ll, i^-C-«='^-^^!5c«SO^ 
iJ-y— d^b^iStwr-fci? , ^^bS^tiX- 
¥SJEE (M^tf+lOOOV) A^ma^ti?), &^Uh 

iae$ixfc^-r-i^-r-9 o TfflSi^iE»$tifc h-^ 
— ^9Stt) n — 7 9 1 i:, n— -^giiWS-^ — ^SrS 
^^^yi — K9 2 iA^tjJ^CoTV-'So ''i^S, n — 7 9 

[00 9 5] ^^~'J^—9 Olir C-eii^«7'7->T- 

-9 0{::ii, Ix^a^gB hi— 30 

fc>3. miSPW9;5^p3ii:jj£mffi 3 0 0>l?/u 

6 . ^mz-^^^ti n — 7 9 1 Stl^y K 9 2 

^9 3}c:H*n-C*5!9. ^'5^-^T:^{^lS«tfcaSj^x^' 

U^— 6 1 t^n7!i-^JltJ«-C^^^«4lc®)gg$nfca 

m.mmm'g e 2 ^ j: srm^sa 4 --m L#t*& 

[00 9 61 KJliSiP^ bfcilf^?i?^l£Btc J: S i: , m^ft 

6iii:''<f-5o ^f&^g4i*, a^n-v4 imm\^n 
[0 0 9 71 i^xwm^nti h-f—m\±. m^i^ 1 

-:*r. S^->- h S g^->- 1 0 1 
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^h-r-m^-^^^xii. \'-f—^mf^^mm8\zto\,^x 

[0 0 9 8] hjHU CJ — 7»F 1 110 2 (A) {Z^ 

T*)T6li-5-ht3 — 7F 1 2 i:;5^ib'teoTV^S, -tnicll 

asp) w3S*^t:it w-euMtav'— h SW^ 

ifitWO. 8~0. 9{S;eK»-iS:SLTV^2.„ n<0. 
8 t X\-i£i4k^ P d5mJx-^i-< 'fc i? , n > 0 . 9 t "C-ll 

7*fF2 (To — 7F 2 1 tin — 2 2) (n>=^y^ 

[0 0 9 91 hi — 3i-B6i^*^« 8 T-ll, ^^-v^-r- 

8 1 j;iT hi— ^J-ffi^ifflflii^iSSS^ix- h s{::-^xe3 
ns, rtvjr i^s^ix- hIal^l^ffiro[!DB'f^^:'^^^LTv^ 

tL hi — l*^llflBff*^?>8lix-cmflKn— 7 4 1 m^Wfi-^ 
^n-7 4 l±co^^7'7->®}^J;5S£^;^/wa#St>* 
ro;^«e<JlS»;^tS«t> v^-r^^^cL-Ct hi— nm^c. 

— V 4 HKi'^^-r^o :l^^i:?lmxL^c, ^tfJwefeiK 

T-co-^|5>4SS^v'- hS{r#«L. Sfehi— <o^*li 

[0 10 0] S^c^^n — 74 1 ±(?3^^y7->t;iJ;-5 
hi— :5^fit^*i:i5l^ig#> (^'^v'S^) 
e^'tcS^^v'B UrckS hi— ^5-St^*;55^T*5tuS„ 

7 iXB 1 {1 v— h S CDBiaiS^^ffi^S^U-C*^^^* L. 
-CV^5r t^sfeS hi— Sr^>Bt^*-f-5o rcot^, El 
12 (D) K7r-rXoK'SiiMi.i^'-hS(Dmnij\^Y 

rT^£:^\^izM i^mA^i^mn \^x\,^^mmm^wpjrR 

fc#«LTV>Sr. tTiJfc-a hi-— T^Sr, ->— hS<D3i^T 
^*-r5o y7->B UrJ;i35^Bli^*$nfc hi— i*^ 

[0 10 1] tiHrsmM-^y'^B i\z.R^xm^y'9'^o 
-^m^l^mvxhiW ^fcJfefiietcieBi-S hi— 
^5■8il^*ffi^0@^::^7 >'^[Hl^:/9 ->n — 7t?(Dy 7 

\t. ^nzn^-Ti^. m.iSimm.4X'o±mm\zmmhxh 
m<om:fjizmsvxi3^^\ v>-m»-L-cts^->- h 
m hi—{zp]mizi&ivxm%tiRrjnm%ti\zx hi-- 

■>;5S§^t->- h S(Di$^«^DflmRl;if&oT hi— 2rH 

11112 (B) , (D) , (E) , (F) l,zm^i-^Xo 
hj^«?:^|6]YJr}Sitt-t-S t«75;)Sif* LV^<^m^ 

5o 
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[0 10 21 /OK L-c h-f—ii^m^^^tiitiKm<o^ 

iBi^ii^^tflsifiij'^^n-rs. ^^^^ <^3fci*iiii'^ 

Sl-sm^^PJJ*, ■7'U'-K6»::J;!9BS;*$ix. 
5, <S3t(*:i±»c«S-r5ffil^liE^«ISe7Jc 10 

[0 10 3] Z(DXoizh-)—^t:^^^iirc^mi^~- 

[0 10 4] r.<7?j; 5«-IS**$*T'fc h-t--Ha— 7 9 1 

HT, #m h W 1 0 2--ll3iS$n5o $-C. SiIfEfOi 
5«-b-CS<t->- h Slcj^fig^tvfc h-t— -^(i, 
1S^bTV^5 h-?-— i4iS^->- MHdiDS s 2' WBfl^R 

[0 10 51 ia*g|5Ptt*{:i->- 

[0 10 6] LXi^fc, h±W h^-i±^±prtg 

<^miri>tzM::. ia^fe^P?rEll3 (A) \z 

«-c\ ^^mm^-^xmf^m^mmp(r)±izm-\^^^ 50 
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^iib\z&iLm^\^xhx\'\ rroi^jr-rst, 

0iJx.fll21i3 (B) plr^}gFGi;::J;5^ 
tiiimt)oXiiih^nPt)mfJiR<r>mai:m<:Xo\'m 

h-?-- fiK?i^fiS;trfe3tc.-ctt. ^ijxliia 1 3 (C) 
[0 10 71 /£ib\ h-t— 5^«IK^*^B«^tt5i45. ^ 

-5, is&t^^^y^i^t' ±5 ^^-^^Bt^*#l£s■«B&-r 
fE<^3SB9{C{tx-C->- hill "9 2(CX'>— h 

-CtJ;v\ 1212 (B) li^ro l^^JSr^UXi/^S, p — 7 
*fF 2Sr«^-r2>Tn-7F 2 U'maiPW9' 7J»t.lB 
ffiSrP|]*Db, i:tv(::J;!3a*SBPiSr h-t— ro»aiSttt 

l*S6*v^-r<-r5ti:'b};iTa-7F2 1 Olslte-CTl^fc 

#«Lfc b-^-— ^:lov^Tliy^'— K9 2 -eA^^ffi^t-rt 

[0 10 8] ttIfB(Ote^'5^-^ — i^-^ 5»i. [212 

(C) tc^r:1-J; p{r«aiPW5 7!»^t,^¥fl;JEE$:PPin^n 
JS^^a — 7 5 Olilf^X-CtxtV^o te^o— 75 0i*-> 

l?-e b s Sr^^s^mmfiettitfl!: ( r ;i x\m%W- 

1) ^roi:#^J^t-5v'- h(a*^P/65te 

#^;'3SrflJfflL-CtQ)*?i5P--<7? V-r-¥sm-^m%\\^X-^i 

m^nx=^—'f^^^^h.x^\-^x\>iiW in^-y—VS 
<r>z.<Di.o-HinM'^^—y-^i^^\-^^ 0 2 (c) (c^i- 

[0 1 0 9 1 i}^tr3^%Bj(c:^s#^^«S;Bi«Jl^j5g:*rffi^ 

isei*. Eil (c:.T^-r®«iji^figiSB»w*3i^-c, mmm.A 

\z.{\7LXWSimm.^' SrSSffl-rSi: t tti. Si— ^)-it 
6**^e8' =&m^Sg4' ?S:fiJffl-fr-r»'^W±Bft«llti 

(Bl«fig-Cfe5o ■teffla^^DV^S^v— hStlRlC-C- 
HLXhi), 
[0 1 10] m^gB4' Ii. m3£B4 
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a.^P-74 1* Sr*b. ^^n— 74 K b 2 -C;5^#^<b ^ 4 0 -^^Ih UTS^tJ 

1' 755|gi^Sr=SB&ufclEl!)i^e};iJ;t)®ffNFff:frl6]lc:|Hl fflS^So 

fe|gt^)S^^5„ ^^n — 7 4 1 ■ lr(±l;aSPW4 [0 1161 hi-—^f^^^ntzS.iSLi^~h^(D^<Dmi 

5o :icom^S@4' jil2litw:^-t-^^yge4i:PHffr — ^*S?irov^T(4l21 1 roiif^Ji^fiS;S«i:III«T-fcS, 

L-C!S3t<*:i±ro^a«^Srm^-t-5, JtCfcElaT'T v-p-^ B 2 »c:{-^x.T, «£E$:fP*D^tv5 

[0 111] h-?-- 55-itM?*3ge8' 14. mm^^-r^ mi^y7iy^^mm\^xh^\<\ sfc^fitetJigEBi-s 

liSrWrSo 0-74 O IJi-^— ;^4 OtcTffiaSria^tt @^y7->^(7>7'7->l4, Elatr^-t-flil, ci-74 0 1 

trv^So ■ir-P^4 Olc:'b^i*m^^]DV755ilX^$ix5o 10 i •? iMiJtriaS bt >b 12) 3 {'^-r7'7 v'B 2 O 

hi— 5^ilK;*gB8' (4. hftRj^gSSrWJrb ^gt 0-7 4 0 1 ±»ft«a<02)?:^»;^iHeb-Ct) 

-Cat-74 0 i(?3±:^lc|5:e^5ix7t^^-v^^-8 1 1 [oii7l*fc, h-?-— :JJKI^*gBt4IS;»t5;i5. ^ 

[0 1121 h-?-— ^«IK^*3£«8 • Hn-74 0 It iSfrlw^'^-:/7 v-Ji J: S h:^— ^^iS^*^S?r^B&-t- 

tey7->n-7B 2 t^A/-cv^s, i(rfE->'-;^4 owT xj^mm.m^^nnmm:f3m^mMX't^m^M^ms<r> 

iSgBf^tiSSill^^ y =--4 O 2/4S^ttt>ixT*5!9, S fjI'f&CDMSrE 4 (A) RXJ (B) &#MbT^PJ-r 

i5'y=.-4 0 2t, ^n*-?53^t/-cmftis«4' \zmm. 5o 

^Hfc h-t—8Ri2^i=4 0 smfi^h h-r~mi^m'^mm4 loi i si ig4tc:s^-riif^?]?i8;^Bi4. lan-^i-s 

0 0 755fl^^$tvrv^So 20 ^Ji^fig3^«^rioV^T, m«a^SB4t-{^xLTm^3§»4" 

10 1131 :l<d h-i—^^mm^mms' ^mm-r^Si h-?-- ^>Bti^*sfi8jrf^;tx^^3gB4" ±mm 

— 74 0 l7)5|2I^Sr*B&Lfc!iEitiigfitcJ;i?|21'^^«ftf:*r t;::f^;tTta^fef3 ^*^B9 ' S:^^^^i^^tx.yht> 

|6]»;::lHieilEli$ti-5o n — 7 4 0 1 {cH«JIgPW <0-efcS« mUA^<^^l4El 1 (r^-TSBirPl^^Tfo 

•5, ^p^s::. v^-v— 8 1 {rmaspw8;5^ib hi — vxi^^o s^ix- h s tin fab, ft^^a^ 

[01 141 ^(D h-f-~-^mm^mms' lc*3v^T'b^ [oi isi a^i£a4" ^^3^84 ^ 

S-h(73 h-t--|4, n— 74 0 1 Ji<73®-a:/7->li(::J;5 ^^n— 741" ?:*b, m^*t-l4, m^n — 7 4 

7>'m\z^^^T-<Dmwi&immtih^if. 0-7401 ^sea^tLSo -^tz. a^n-741" (r{4m!!iPW4 

[0 1 1 51 *fcn— 74 0 l±rol^^7'7v'l:iJ;S h [0 12 01 h-^— ^>Bie^*Sfi8" (4. ^ISSr^-TS 

^>Sii^*ir§|#^t, ^7->^ (^y-^mm) A^h -^i/^-y ho-7Mg 4 rti.tr:?|-^-r^n-7 4 O 
?S-5lH]te:^7v'n-7B 2lwJ;5 ^:^-^K^*;55^T^:> 40 l"5r*-rSo n-74 0 1 " li'Jr-T. 4 0" JcTfliJS: 

y7i^o-7B2(r|±fl;ilPB2;!)^?> h-t— ^>fit H^^xri^-So ^5^-^4 0" t''b^«)^«KSiJD V ;J5Hx 

l^^ffiwitBfEWffi (M;tti^'r-^-;^5 OOV) tACfl; m^§g«i:<^F«fl«-W«-t-?)<, K-?— ^^88^*3^ 

E;55fia.pp^)D$K5„ (H]fe7'7v'o-7B 2l4->- h S fi8" II. hgRi^SSSrfallr bT a -7 4 O 1 " . 

Wili^J^^ffiS:««6<)twS^boo»tt^;^»tjfilfflbT ro±:^f:ilSfi$ti.;fc^^-i>^r- 8 1 " t^AyT-V^S, 

^tmmLX\,^^Z.tii'-h^hi—%:^m^^*i-^o ^ [0121I h-:h-5^fitf^*^a8" (±. ^e^ir^tt;^ 

wtt. 12112 (D) 5trS^->- h sroit^T St/^^p^5l;'3Sr*iJffl-t-S K-t— ^^811^*^8 0 'b^A/ 

;^l6lYi:qztT'S:^|Sl{-^Pf b^A^r^g^bTl/^-Sjg^®* T-v^;5, ^4 0" coTffigisjcttaSjt;^^ y 

[aB'fR(-*fc'f+«bTV^5r.i:;4SS)-5 ^■•:^-T$:. A 0 2imnhiXXioV) ^ ^) 0 2 iix 

Rytlr^J^fiS^^-t-S, n-7B 2(c:#«b7t h-^-— tt^ 50 3^;5^?3 h^-Mb»)t&igB4 0 0;45?^^J*$^^■CV^5„ 
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[0 12 2] h-f- $>Sil^*ei5 8 0(iE14 (B) (Cl^i" 

KB L yw- KB Lj£^»riaB$nfc^^K5l'-s' 
KVTSr<ix.XV^5o KBLSO'^s/ KVTiiil 

ePM^rg^iK$^^T*^t). ^IggPMUmigB-- h■t■ 
[0 12 3] yu-KBL(Dv'-hitff*I^»C^pf-t-5ia 

D — 74 0 1" lr|i;fl;jiPW4 OA^biSSft^-'^T 

^ (fiaj^ii-2 0 o V) iiJPnip^nSo f'Y- 
v>^-8i" t;ifl;aiPW8" A-e>hi — :J^ilK^*ffl<^ii: 

mms. m^\-£- 1 o o o v) t AcmBE^ssaspnAos 
[0 12 4] z(Dh-r—^mi^^mm8" \zi3\^^xh. 

7->®i'<t'5^^W|g^;f3tiB*3o-Cn-7 4 O 1" <IiJ 

[0 12 51 Sfcn— 7 4 0 1" ±(r)m%^y->\z^^ 

y K B L /45 h S (Oih^U P r t T- -> 

— hSSrtgf&^-erSirir'btc:. ciwMfttc: J: >3 v^- N S 

[0 12 6] /ii35>BS^*SB8 Ott. El4IC^-t-tt,. n 

— 74 0 1" J;<3±»K{ftll-E«L-Ct J;v\ |gl4tr^1- 

firBti3-7 4o 1" (D±mm(ow.:fj\zjE.mvxiiX 

5>B{l^*gB8 0l±WB&-r-5' ifc-C#5„ oSftJcl^^y^ 

[0127] hi-~^^^^ri±^m.iy— 
«4" ;!>5ffiffl$K5;&s:i^(tii. m 1 (omiMLm^mm t 

-ev^^o f^y7->ci — 7 9 4l*EI^^Sr^lll&L7t|gt!)ygB 
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[0 12 8] ^7-^0 — 7 9 4SO'>'^— Keii-ir— ;^ 
9 5 |:iH*ixT*5 •? . ;^ 9 5 05TffigT5f'tifiRjll^^ 
y oL-e l;)519Ht?>tvT*3>9, y 3.-6 1 i:. ^ 

4x*^e>3^D!-cm^§S«4" j'Sigg^nfcffiij^te 2^*- 

f)m^?PJML«i^iSB6 0;5S?i^^$tuTV^5, £A±|21 
1, Ill3^itJ'04Sr#rabT|fte^bfc#Bi^Ji^^fi^®{r 

[0 12 9] mz^^m\z^^i'^-&m^mmM^-^fkJk 

^ bt-<t!lO0lJSrE]5 (A) , (B) RXf (C) =S:#R?,b 

^J^^agB»i*3V>t:. di^^fiS h-^-- l^*ygfi9iJ:'f-t;?:-t 
a^JfU h-?--g!;*3£B9 0 0Sr$gfflbfct,<73T-fc5„ 
*x5j<o<|b,ttEIHc:^-f-igBi:lsl«^S;T-feS. ^fflmfi^^fd 
D v^§^->— h S tPlC-CfeS, ElirogBtl^Cgp 

[0 13 0] iDi^gB h-^-- l^*3gB9 0 Ott, Sfi^v'— 
^a5j*Ki^:ffiAyX-^<7^T^^;IiBB^i^fcla*SI5^5' y — - 
^^CJ-79 0 1 i:, n-7 9 0 1 Sr«tt$-ti:?>^«i£ 
69 0 St, n— 79 0 lJbCDhr? — ^SrS^^St/W' 
- K9 O 2 i;!i»?3>S:oTV^5, ''i*?. >-^-^^1tf^ffiJ 
^yu— K9 0 2trr^xTtecO h-^ — 1^*^^, 
y7->i3-7Sr^ffiUTt>J;V\ ^«iSB9 O 3i4r r. 
X^i^u-rf-^ — 'J^—Xii^o 

[0 13 1] lii^gB^' y-^^V^^n-7 9 0 1215 

(B) sr/ (c) ic5%-rJ;^l-x '>?ie< i:t>^®e9 0 

1 a i4S*«tt«-m^f3m$H-C*Jl9 . ^<0«ffiM 9 0 

1 a (CtlWdTjS 1 0 y m~2 Omih, ^$d/0S5/< m~ 

2 0m rtin&(ommi)m t) -g- 5 sssFflPB s p ^ 2 ,i m~ 

[0 13 2] a^gBi? y — ::^vj/n — 7 9 0 1 l;ir(DJ; 

^■V— y-V- — 9 0 3(c|i, §^->— hcDfi^fe^ h:^— 
I^5fe-r-5fcfofci3, maSPWg OA^bii^fe^ h-:^-<^^ 
11^14 irJ±jS®tt<75ii:S!tliiE + 6 0 0 OtK^U 

79 0 \<o$tm\z^^wm^^ntLmu^'^'^—^'^<r>mm^ 

ti\^f)^. Sf^i^—Vih^nnhi — Srn-79 0 1±l:i 

[0 13 3] ^3tft:H:iS^bfcyu-K6, mW^-^ 
at^fcn — 7 9 0 i:Rt>'y 1^—^*9 0 2li-}r— ^9 3 
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H*nT*3«3, m^-^T:)ji^Wfr:.n^^i^ V =.-6 

10134] h^— feiSrlE^^ ^^fcSte h S 

h-^--^*3Se9 0 0(c:SiJS„ §g«9 0 0 (DihikUi^ 
y— -vi^n— 79 0 iii^g^v'— bsirie^^U-ciH] 10 

9 0 1 ro^^^e<3»tt4iJi^fifelfB5>9 0 1 b 

[0 13 51 ;icDj;5l-6^*^iX)t 7 9 0 

1 ir^^Sl-r-syv- K9 o 2»r Mb 

oizxMmm4^m^i%. n^m^ax^o 

n— 7 9 0 1 iC3£S$-fr5fc*!}WSfia->- MfEE§l5W9 
O 4S:n— 7 9 0 1 {dj^-l^liaBbT t J;V\ 
[0 13 6] «>c»r*%BJir#5#^S**W^Ji^^:^i!feSr 

t>* (B) ^#R8LTIftBJ-r5, 1216 (A) \Z7jkirmiMl.m 

^mm\-i. m3\:i^-rm^M-^mw:\^i^^^x. &^nh 
■i—n^mm 9 ic:{t;tria^a5 h^j — ^^mm 900* 

**g^bfc'bc>-c-fc.5. rix?><73te{*0 3tc^-t-ig*t 30 

[0 13 7] (i^gB ^•:^-^*§gS9 0 0' tt. 1216 

(A) (B) iz^-rX^K. hmxtmz^ 

A^x^<DTm\'mm.^i^t^ih^Ui^ y -=^^^0—7 9 

1' n-79 1 «:^«^-ar5^fl;o-7 9 0* 
i:. n — 7 9 1' ±0 h-^-— ^SrS^Sl^T'u— K9 0 

V9 o 2izi'i^xi&<Dh-f-—m^^^. m^M-^^'y^ 40 

[0 13 8] O^fegfi^' y— =>'^*'n — 7 9 1' tt. 1216 

(B) J^^-rJ:5f:i. ^Bf^^W^J^fiSiffiSBt L-CT^ 

n7t$fe^tt«fflg;5-b^i-5ff$ 5 M m~ 2 0 M mS« 
S*g9 1b' Sr*U■CV^-5o ^fl;o-79 0" 

-r-5fcfofc«9. fl;MPW9 0' Ti^ba^lfB h-t— 
l^ttirJij^lSttwBgEflffi (0iJ;tli8 0 0;}?yH-) 
AD^tv^o ^ttClifJta^ifPiJ' y-=->'^'o-7 9 1 ' 50 
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<n>mmm 9 1 b ■ ir§^->- nHitfiiswiuigf v-f—\± 

Si«PU''iV>*5, haSSro h-^ — S:ci-7 9 l ' 

[0 13 9] A^A^5miW''<^J'-:>'<^^B'f&«}»«4itt. ti 

1 0Mm~2 OMmSat?. ^t) 9 t K)[gl±coK|iH755 

2 /i in~2 0 n In@aro3fe^T'^Jff®iaB</5^i5m^i7!l='b?^C 

5iSI<*i(c:Ji^fiS;^?n5„ E13»;:*-t-iii^?i^fiS;igetlsl«lc 

\.x v-^-i^^m^^^n. ^M^m,^ v-r—mm^^ 

*i-fcS^'>-SSl*ia*a5h-?— |^5fegB9 0 0' t::PJ 

9 0 0' roa^SB^' y — =^>-^^n-7 9 1 ' li^g^-^ 
- h Siriff^bTig$Gigi!j$it. Sttn — 7 9 0' IC-C 

gp^' y — r^i^^cz — 7 9 1 * ^*$n5o 
[0 14 0] rwj; 5l-^*$ti.fc h-^ — 7 9 
1" tc^ft-rsyu— K9 O 2lrJ;(9S#^ir$n. M 
U#t*&§£S6 0^:^:m^^B4'-M^^^^ 

afe^nfc h-t— ^^l^^g^v— N Slii^t) a-7*fF 2 

fi2ie5ti.x. mm n^'f 1 o 2— iix^^ns, Jteji, j^s 
m^^x< ss^v'- h ss:J;9 56iifca^fegi5^' y-- 

;^^n-79 1' {::3£^$-tt5fc*W§#^v'— hJfffi^ 
W9 4' 79 1' ir^fl^liafiUT t. J:V\ 

[0141] *^BJ(::'e^5#^S«*®^Ji^^:^ft=£rlSJfe 

x^^mi^m^mm.(o^f3{zmff:>m^m7 (a) st/ 

(B) Sr#RiLTtJiiqi-So 1317 (A) Iz^-tm^m^ 

mmn. m4\z^i-mm.mi^mm\^i^^'x. a^uh-r 

-l^5fegB9' \zi^^Xdhmnh-)-—^^mS:9" Sr^ 

mtmrn^xij^^ m4(Dmmtmzu&. u-^Ki-im 

[0 14 2] ifh^gB S-t— ^*^fi9" liS^v'-NM 
0 — 7 9 1" n — 7 9 1" ±<0 hi ^^m^f^?> 

yiy~y9 0 2 tA^h^£ox\,^^o a^Ui^ v-~>'^ 

n-7 9 1" ft, ^mtti*:*j-i|S!-;5-b''i?)0-7*SSi5^^ 
9 1 c ^;cs:l^{CJ£^gaB^^^fc®^*^?5''iS^^^f-^5■*!f 

Tto — 7-C-fcS, 
[0 14 3] *^$nfc3iatti4^*tilsfiO^^'i5gl5^^9 1 
dli. teWd' ;5S 2fiin~2 0Ani, ^$d' ^^5 n 
m~2 0Mm, m*)^'jh(Om±<ommS p' ii2nm 
-2 0 ^mmS^t^H, ^flst bTM^T'tjS^ffiBwSS 

/i>bti:imm^^mm0.$i^\'Xisy) . a-<]^x^^->~- 
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[0 1441 iS3fe<*:il-^S§brv^5yu-K6. fi* 
gp^ i;_-V^'n — 7 9 1" R.lfy\^—h^9 0 2\^&— 
^ 9 3»rH^ixT*3 9> -Jr— ;^ 9 3 <DTffigBt-»iiSj^^ 

rj' y 3.-6 1 7j5^ftP>nT*3U. y ^— e 1 

^■^^;5-ti^TJ«-cm«^e4'' »cSigg$ttfc«6ai®6 2^ 

< b-Ci£!3*^WiStih^-/4S^ia*a5i5' y-^-^-i^n- 
[0 14 5] roj; 5t-6fe*$tbfc h-?-— tin — 7 9 

iSi^$nT<Sg^->— bS^±>3 5&lll:^(a^a5i'y— 20 
_ i^^n— 7 9 1 ". IrJffS^-tirSfcferog^i'- hJfJBE 
gB«-9 4" ^fiatt-Ct J;v\ 

[0146] in±^m vrz.mmm^mmi^ i. ^^i^m^ 
mmB^mAmmvtz'^mx'h^. z<D^^xi,mmx 

30 

[0 14 7] 014 (A) i±h-r~m^nm^nti^m 

CP' 014 (B) li h-^— 

[0 14 8] 12114 (c) \-ihi-~m^m^vtcmm^£ 

^->-hCF. CF' i4M;ttf»m»^*;D(iJ;'3S^-> 
[0 14 9] KAT}ci?:K->- hS:S^->- h^i^PjfilBt^ 
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SAl»4->-hiill!9n-7*fFl i 5 TSSffiiJAo h 

^Mf^^mss if) ±mm\z. mmcAi\ti^-h'M*) 

^^z^■imc^mn^■i:Hvxh?}o 
10 15 0] ::L(r>mm\-im^\zmm.m^^tix. "tnm 

x^m'^-hcF (CF' ) i^fijBtb. h-r-^^mf^^ 

#^b7t h-t— 5r(ii*la5 h-t— l**SB9-C^*L, ^ 
<^ fc h S <DH^J^^ffi SriSrSI h ^Wmm C A 

ll:i*JV^T«:K->-hCF (CF' ) T•«V^. #m h U 

1 O 2'^S^fctl-e#5 tWT-fcSo 
(0 1 5 1] ^S:»'>-hffIg6ySfiSAll4, ->-hS<0 

L-S:^A/-C'V>^, -V-bft^&lFiSl O 2A^b5SiBg6<)l;ijti9 
ai$*xT< b S«^*ZJ. hCF (C 

F' ) i4Sfi);45$tl-. y-/URL 1 »;i^i^^$n5„ ^<75^ 
liv'- hSro«Bi^l;im\ ^5'il/RCL{;:^P*^$no-o[Hl 
teigtb^ti-Sy— vURL Itr±t5##5ibix5, rciOj; 

[0152] -ffirilv^- hffiS^fiC A 1 (4, h S W 
i6i2l^{^BItp^F*3n-7R2St>*i*:SI->- HCF (C 

F' ) ^)i^e<3^w#t^■t-sy-^^RL2S^^^-c-v^5„ 

{¥:^'>-hCF (CF' ) (iy-zl-RL 2 75^5351 
#tti$n. ^rtn-/UR2'-iiJ5l5bfc->-h$feiffiSl5^a 
T/4St3tv, v'— h S i;^rtn— 7R 2cr5rBlir^Lii*tl- 

f#oTy— /URL 2;4^t>§l^ffi^noo->— h SWM^ 

m^m\z^m^i^x\^^<o 

[0 15 31 :L<oi:oi,z^m'>~hCF (CF' ) XW 

m^inr—>—hsnm±\tmi 4 (d) (ci^-ri^t-tff 
«3ai5f, ^h\a-im'p±imux\t.Tmii^^^-^titx 

^■fH^Ji^^igBlt. Eli<oiii^?^^!S;aSfi(^*JV>Tt%g| 
hii|fil3SB^^0«<¥:S->- h^S«^E5r**aS^BS 

c A 2 sri9:ftfc^,sr^v^-cia 1 \:i^-rm^B^'mWitm 

[0 154] r<03geHii*iCIii^JJ^fi£^KT. ^rWlIi 
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^BSCA2T-{*r^->— hCF (CP* ) SrfilfiSb, h 

\zm^^iXtcii<Di:mC^mi^—hCF (CP' ) ^ffl 
V>-CSSSCA2|;i±t)fftJ«SSL, 

'^S^ffl-CtStro-Cfe-S, 10 

[ 0 1 5 5 1 (!ji:a->- hmm^mm^s^m'^- mmmm 

SCA2(i, 1 0 2±:^<0^rtn — 7GR 

7*fP3, ■RSIv'-h33&«3n-7*i-P4. P5. h 
#ttl h W 1 0 2±:^<^^rtn — 7GR 2, ^(DB<*-t 
SfEfflOWv^- hj2li?*»m->- bttSn-7*rP 6 «r-^A/ 

[0 15 6] S^D, {SS'>-bCP (CP' ) nm^U 
1 O 1 ^rtn — 7GR HC^I^^tVT 

n-7>ftP 3Jcil^tLfcO*>. ■tSr^v'— SCP (C 20 
F' ) 755^-- h S*^f>ftJ«^?tl-5„ ^wmv'-hStiv' 

2t)^ho—^MF e^m^^ix^o mm 

$4^fc4%S'>— SCF (CF' ) l±n-v*fP4, P5 
SrgTn — 7*i-F6lc:^;!i^n5, ^ l^X i^— h S RV^^ 
m^^—hCF (CF* ) ;)SfiiaTn--7*)-F 6|;cjf A$ 

*&$H5->-hS75=>bi¥:S'>-hCF (CF' ) ;45Si]Bt 

T'iiiii$n3t«:a->- Kcp (CP' ) r^rm&^^& 

Tn— 9»F 6 1CM<3, :irT'Bffli?i^fife^nfc->— h S 
f±^(OH^?i^^®»;:»^i^- hCP (CP* ) 
*lT#ai M/-f 1 0 2'^#ffi^tLS„ ~ 
[ 0 1 5 7 J Ell 0 JdS^-TH^fl^^^Blt, m 1 <OIH^ 

T5:^tt;/tibroT'fo5, ggS A 3 hillt) n-y 40 

MP 9 TSftWJ-o h-^-- :9-g6^*^g8 i !9 Jigttffl!] 
^BCA3^fct>';i!7s/^-CTI4v''- hi^<5 a— 7M 

p 2(75ii:<'T»!tfi!i(:iiis«>c5asb-cfe?), ^tz-m i i^^-r 
mmm^mmizisn^'^- hw^u i o i 

h U-r 1 0 1 * iz. hWtii hU-Y 1 0 2 Sr->- 
!±jhu-i'i0 2' fre^m:t-cfcSo ^<Ote<7).'S:iil211 

Is) C#fi?.??^S:{^ ur foS, 
[0 15 8] rroSa(ii^*l3:Bj^Ji^fiS;^nT, 

^j^fiS:ffi7)5?F®pji*si->- h cFx^rmm^mi^- h c so 
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x^m^y-hcF (CP* ) srfiiiL, 

3^'^3v^T^gi^-t-s»il•>- KCF (cf* ) xm\\ 
^y9-crx^%mi^-h^m.w^. wm h u-r i o 

2* '-•SPfflTtS tWT fcSo 
[0 1 5 9] <*^->- hfijiiySBSA3tt, 

il/RCL* . '»S|■>-^llX§^^"^TLSr^A/-C?V^5, 
K?|a-7R1* li#^^w3g^®?l?LS:*-f — 

u-cBB'ff«i^$^^rv^;5„ ^m'^-v^m.mm.cA3\± 
Ai tmcwfifew'bci-efc'j, •SrSii^-hcF (c 

F' ) Sri^i9ttS-t-y-/i'RL2 t^P^o— 7R2Sr^A/ 
[0 16 0] h#t^§|51 0 1 * ;5^P5V'- hWi^n- 
5n-7Rl* \ZX^^m'y~VCF (CP* ) iJSfilSI^? 
T§l^3Zi^a — y^ctR 3 CiTUX^ h W T L{::itR5^$H 

n-7MF 2-ejiotii$ns„ 

[0 16 1] rcDip{riii»?m^nsBf«K?^^^nfcv^ 

-hS{c*l-b, ■RSIv'- h^a^BCA3;iSi*:a->- h 
CF (CF* ) S:|Sc«UTV><„ %!tS$Hfct*:S->- h 
CF (CF* ) h S<omm-^^ :^\z^t}-^XA -y 

fc->— hSiihu^ 102* (cg^ttJ^ixS, mi HZTjk 

-rmmmmma. m 3 com^m^mmiztar, ^xi^m •> 

-hSy|il§^fiSA4^it?»mv'- M^«§gBCA4^S:ia 
mch(OXi)!bo iSBS A4l4^^->- h#tif&lfBl O 1 
(rK/y-C*5i9, ^BCA4tt->— h#m h W 1 0 2|:c 

[0 16 2] :L<D-^m\-i.®^\zmmm^iy^X. 

-g- 5 mmm^m*^ ^m<o?;^mm^m i^- n c f x^m ^ 

h s ^j^- tj , ifts h mm^m. s a 4 -c^^ •> 
-hcF^mmv. h-r-'^m^^mm.s' xhi--^ 
^mm^L. ^o^ws^i/- h{i^)t^iii?i?^$H 

iS^^SBC A 4 NT h s •? -g- 5 W^J^fiS: 
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1 0 1 6 3 1 «:!S V— h^mmm saa h h^^ge 

1 0 iOTffiti5±:^ic:t9:E$nfc*t]Kn— 7SRt, 
»c:8ltp^SI'>— hlX^ h W T L 1 ^Sr^^-ev^•5o «S 
htS®igeCA4tt. iSr^v/- hCFSritZ^Ufc h 
u-r T L 2 hu-f b{*a->- N C F S:^«&-r5#t 
^n— 7FR 2 Sr■g■/l/•X?V^5o iff tJfiStinitft^T-v'- 
GR 1 \z^fH^ixX'^^ u-vMF l^^\^lti^tl^i^ 

- h mmmm s a 4 ir*3v ^TTat^Bi n - 9 s r ^5^^ 

hCF<;)ffigi5tcSg?b, ?S«|fn-7SRC0|El^ 

^rtn-7GR 2{r^F*3$nTS^W N U-f 1 0 2--gf "9 

A4{r*3V>T#t*&n— 7FR 2;55iHlteUX h WTL 2 20 
/O^ej^S^v—hCFSr^litib^ tfrlJa^ixoofcSv'— 
h sroF^--ff AL-CV^<„ «K L-Cv'- h SO'&^iJ-g- 
(0 16 4] roi 9li^Sv'- hCFT-^a^njti/' 

- h s(±«ajxL«Eli 4 (E) {c^-ri 9^^^•;'^'>y^^^u 
(01651 

(0 16 61 75^*^ 5 ^N**^®^ 

m^'^T^^tfiiX'^^o 
(0 1 6 71 *fc*^BJl;iJ;5ir. h+-^§:Ji^)5£^ix 
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(0 16 81 StjlrJls^BJJiiiSi:, *%HJt:i'»5^^3£ 
([affi«^1B!^^j:Uil«] 

10 2] E! (A) «:•>- hjUt) o-7*f(0=^5/-7'H|!^~S: 
Iftl^i-'Sia, El (B) «ta*g|5 

HiSIt) n-7>Pf 5:^1-0. El (C) ll^^lgg 
t LTSs^n — 7S:fflV^.5^(7?l{?!ISr^-t-|a-efe?)„ 

(113] *^0Ji;i'»5#^^«^Pi^?1^AS;::^ftS.tJ«®«JI^ 

ttB&li^ig^^-f-ElT-feSo 

(04] la (A) i-±*^Bj(c#5^:e«s®fiiJi?AS;::^i5fe 
(D^h\^^(r>m<om&mi&^^irmxh^ . m (b) 

(1215] El (A) \■^:^^m\'%^^^■&^^mm.Mi^m 

Bco$ ?3tcte<!O^J<DttB&«^4r^-t-EI. El (B) liEl 

(A) \:i7r^-r^^Ui' ^) —~^-^^^~-y<D^um. m 
(c) \tmih^m7 ^}'-=^i^-!fu~=7(n)—n(omMmx 

(06] m (A) 

^fct)<iIIfiKmWiiS|-f?^fl|ffl*lSSr^SfeT'% SS^Jl^figi^ 
bt-tetO0iJ'^«iEf»&1»^^^i-0, 0 (B) lis 
(A) {C^i-(£!,^gB^ y — ^i^^^n— 7<73^ffi0T'fe 

(07] 0 (A) ia*%0J(c:^5#P3£«^iifflK?i^j5e:^i* 
«co$ bl:i<fi,to0iJ<^«tB§-1gfie;Sr^i-0. 0 (B) {40 

(081 *|g?« 5 #^^«^P(^?^^:^i*S. VM^?F0 
^*f!fsHf filffl^ffi Sr^JfeT'# 5 Pf^?i^figS«<7) ^ trftft, 
w roStB&^^iS; ^-1-0 T- 5 o 

(0 9 1 i^mRK^ht^-^m'im^Wi'f&-^mRxfmum 
mimmm:fim-kmm.X'^^mmr^^mm.<r>^h\z^ 

101 0] 7^^^\:i^.^t¥-&m^mmi-^iomRv^m^ 
(0111 :^^m\^^^f^-^m^mmM^-^ttRxim^ 
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38 



[mi 2] 0 (A) f}^hm (F) fi^K^tbg^v'- h 
\z^\f^ma(oy<^—:y^^'rmx-h^. m (g) 

[01 3] 0 (A) \±^ih^u^mn^itxmiLm^\^tc 
^^i^-h^Wrmm. m (b) nmi^-h<o£h^m*-^ . 

(c) \^h't-^mm^htiy)mi^-h<Dmmm^wm 

[014] El (A) \±^^iy-h(Dm^m^m^mm^ 
^v'-h-e®«LTv^5JK®(7?»fffiia. m (B) (^g^ 

mmm^m^^M(D^mi^- hx^mi^x\^-^^'JiKm<r>m 
m (D) i^i^^se^- h«r«abysi^«9«^^tg<7> 



20 



»;ggs^^/-h^^-T^-r{^rai§i. El (E) \±^m^^om 
— h^y'^yi!^m^^titx\^^^'JiKm<ommmx^^o 
1 ^^i^ 

pwi ^m'^^—i^^—2(DmM 

3 Bi^S)t§£« 

4 wmm 

4 1 ^mt^-y 

PW4 a^^'Wr;^®?® 

Dv ^m\i 

T h^— 30 

5 m^mm 

5 0 te^^n — 7 

PW5 m^mmmm 

6 K 

6 0 ^^5?fJMLW*&Sg 
6 1 mm:^^})^- 

6 2 ^^^J»i^«= 

7 ^«^S 

8 >-^-5^KI^*^B 

8 1 ^^ — 'J^— 40 

PW8 asi 

PW9' mu 

9 0 ^^ — iy^ — 
PW9 

9 1 hi—m^^^ nz-^ 

9 2 s^-s^^t?yu-K 

9 3 -ir— ;7. 

B 1 h-t— 

10 1 S^v^- 50 



10 2 wm h U>f 

S Sf^v^-h 
s 1 h'^^M 

s2 v-Mmo^ 

s2' v/-h[M]acS 
R JSiKfgt^lM]?;? 
P £i^t^ 
Y i^-hm^:^\^ 

H wwxR(Dm^ (a^upcom^) 

W tfh^gPPCT?*! 

F 1 . F 2 ti — yM 

F 1 1 . F 2 1 To — -7 

F 1 2, F 2 2 — y 

FG 

4 ' 

M g 1 iy h u — ^ 

4 1 ' ^m^—^ 

4 0 ;^ 

M g 2 5/ h P — ^ 

4 0 1 V 
B2 m^T^^v^u — -7 
P B 2 SSS 

4 0 0 h-r—mi^m^^mm 
4 0 2 Mj^^^y^— 
4 0 3 ^mmmm 
4" m.^mm 

Mg3 h n — "7 

4 1" ^^a — -7 

PW4 1 mu 

8" F^-5^«f^^^E 
4 0" 

Mg4 — 7 

4 0 1" D — -7 

4 0 2 y ^— 

8 1" ^-Y — i^^ — 

8 0 h^-5>ffil^*t[5 
B L K 

VT ^^fR^l^ixK 

PM X?5P^§I3SB 

PW4 0 MM 

PW8" «M 

9* fi*a5h-^-|^*^« 

94 y^v'Ci — 7 
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